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This welder shows some of the favorite tools of his trade: 
Jackson Products a Jackson insulated arc welding electrode holder, a Jackson 
AIR REDUCTION SALE A DIVISION DF A #50. 1 ground clamp, and a Jackson welding helmet and safety 

31799 Mevad Read, Wawen, Gieiigan cap. Sold by better welding supply dealers everywhere. 





Come to the Welding Show, Chicago, April 7-8-9. Visit with Jackson Products, Booth 516 





Coro € vYWAPOWER WELDING CABLE 


Jobs get done faster, easier, better... thanks to Carol Cable's 
exceptional flexibility, strength and extra-long life. Its superior 
flexibility means easier handling ... faster, more efficient work 
with less fatigue. And its built-in toughness assures longer life 
—cuts down on work interruptions and saves on replacement costs. 
Make certain this superior quality is reflected in your jobs. 


Readily available from a network of warehouses across the country. 
Furnished on 500 or 1000 ft. ‘no charge” reels, or in coils. 


When you call for cable—call for Carol. 





CAROL CABLE COMPANY 


Division of the Crescent Company, Inc., Pawtucket, R. |. 





HOBART 


offers new 
designs-greater 
welding speeds 
... bigger savings 


CHOOSE from the finest, most 
complete line of arc welding 
equipment on the market today 


DC ELECTRIC DRIVE 
WELDERS for 
production and 
shop welding. 


Ad emanate, 


**CONTRACTOR'S 
ISPECIAL"* 250 amp. 
gas drive model. 


300 AMP. GAS 
DRIVE for general 
purpose welding. 


EW AUTOMATIC ARC WELDING 
HEADS AND CONTROLS 


Inert Gas, CO,, and Sub- 
merged Arc welding heads 

. set new standards for 
fast, 
accomplished automatic 
welds. 


**MIGARC"’ lightweight 

<j—< unit for semi-automatic 
Inert Gas Shielded arc 
welding. 


HOBART 
CTRODES 
Orison proves 
r superiority. 
them. There 
new types of 


operations. 





MODEL GO-2245-P 
aircooled combination 
welder and power unit 





HOBART 


! Wen 
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DC RECTIFIER for 
shop type welding, 
production, 
maintenance, 
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WELDS, RUNS TOOLS 
. LIGHTS, MOTORS 


soto rth + ANYU here! 
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INCREASE PRODUCTION AND PROFITS WITH this new low cost “Power/Weld.” It 


is the most versatile unit of its type on the market. Check these outstanding 
features: 


e DC WELDING RANGES from 30 to 225 amperes. 
© 100% DUTY CYCLE: 200 amperes at 25 volts. 

@ SIMULTANEOUS AC POWER: 1 to 2 KW while welding. Visit ws of 
© 5KW FULL TIME 110/220 VOLT AC POWER: when not BOOTH 601 
welding, can permanently run shop and farm equipment, or National 
supply emergency power when you need it. Welding Show 


@ 5 RANGE SWITCH and rheostat for close control of welding April 7, 8, 9 
heat. 


@ SHOP AND ROAD TYPE portable mountings available. 


low cost—easily 


Intl. Amphitheater 
Chicago, Ill. 


Be sure to see and try this new Hobart “Power/Weld.” 


HOBART BROTHERS COMPANY, BOX U-49, TROY, OHIO * Phone FE 2-1223 
“Manufacturers of the world’s most complete line of arc welding equipment” 


—_— —e 
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HOBART BROTHERS COMPANY, BOX U-49, TROY, OHIO * Phone FE 2-1223 
Please send me complete details on the Hobart units I've checked: 
(C0 "‘Power/Weld'’' [] Electric Drives [] RC Rectifier [] ‘‘Contractor’s Special’’ [) AC/DC Combinetion 


(] Gas Drives Automatic: [] Submerged Arc [] Inert Gas [] CO, Semi-Automatic: [] Migare [] Handomatic 
(] Send complete catalog on Hobart electrodes. 


N 
\ 


PD ipeenananganinnnsparenmanin 


es 


City a on cee Slr 












New HOBART 
ml 1 @] OF. @ — a Saar - 1 (-Yeot i gele|- 


sal -t-Ual-mm ¢- t-) (-) a -llollale ManE-HaleME-Um elle 
¥- bVAl ale me laMe olmelellloidiolamndiaal— 


ae oo 8 igs 


DOUBLE WELD DEPOSITION 


on horizontal fillet and downhand welding 


Use “Rocket 24” on AC or DC for a new 
combination of speed and weld quality. Lower 
your welding costs. Use this hi-speed IRON 
POWDER electrode that opens a new field for 
manual welding because of its exceptionally high 
deposition rate—DOUBLE the rate of conven- 
tional E-6012 electrodes. May be used with the 
drag technique that results in the appearance 
of submerged arc welding. Be sure to try this FOR A TEST 
new electrode on your own work. 


without obligation — 


HOBART BROTHERS CO., BOX U-491 phone or write 
TROY, OHIO, Phone FE 22-1223 





© SPATTER LOSS 1S EXCEPTIONALLY LOW 
© SLAG IS PRACTICALLY SELF-REMOVING 





““Manufacturers of the world’s most complete line of arc welding § equipment”’ 


HOBART BROTHERS CoO., BOX U-491, TROY, OHIO 


C) Yes, I'd be interested in trying this new “ROCKET 24” Welding 
Electrode. Also send me the following: (] Complete Electrode Catalog 
oO Are Welder Catalog (] Welding Accessories Catalog 

' ila 
Name: : 


Add ress 


OE | ee “Rocket 24” ( E-60 24) 
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AWS expects 15,000 persons at Seventh Annual Welding Show 36 
Electron beam welding—a new development for industry 38 


» »p Highly reactive metals and alloys used for nuclear fuel components demanded 
development of a new welding process. W. I. Steinkamp and W. L. Wyman 
report on this nuclear-age joining method. 


Application data on Kaiser's new Mig techniques 
Three new methods for Mig welding were first announced in WE last year. 
Now procedures and welding data have been released, and are detailed here by 
M. B. Kasen, George Allen and F. R. Baysinger. 


Filler metals for joining LS a: Stee eae ee... 
In his final article in this series, Orville T. Barnett discusses automatic welding 
wires and suggests specifications. 

Electro-molding replaces forged engine components. 


Author R. L, Peterson relates how a modified submerged-arc welding method 


proved to be the answer to the high cost of forged locomotive engine com- 
ponents. 


Explosive welding and forming open another door for industry 
In recent months, use of explosives for bonding, forming and welding has re- 
ceived much attention. Jack Fairlie relates his findings after a visit to one 
pioneer in this new field. 


Stainless steel overlay coats an “ulcered stomach” 
> » pp Digesters process wood chips into paper and pulp with gas and hot liquids, but 
wall corrosion and erosion is an unwanted by-product. Mig-applied stainless 
overlay corrected the problem. 


A new unit solves multiple spot welding problems 
Compact and powerful, a recently introduced welding unit promises to elimi- 
nate previously difficult problems in multiple spot welding of thin gage sheet 
metal. 




















Also in this issue: 


Vinyl-coated steel sheet introduced to industry 

Army’s Redstone and Jupiter missiles are on target 
Cybernetics—automated cutting for greater profits... 
Argon pinch-hits for helium in Zircaloy-2 welding operations 
Grinding wheel do’s & don’t’s_. 

High quality joints with brazing alloy clad strip 

Clean wire nullifies Mig welding gremlin 
Integrated production speeds bridge girder assembly 
Canadian firm turns to welding for economical ship repairs 


Regular WE features .. . On the job 


News ten 7 New products 
Your WeldWorld at press time........ . 15 a 


Letters b. es . 24 Book reviews 
30 years ago a See The Welding Shopper 
Between passes nile sinsipiaidenc ia Free literature 

| Editorial: Fifteen years ago................. E Tamm 33 Advertisers in this issue 
Data Sheet: Automatic welding wire chart... . 49 Literature offered in ads 
Welding Clinic: How to properly weld grouser bars 68 Welding Info-Aids 





Published monthly, with an additional directory number in June, by Welding Engineer Publications, Inc. Entered as 
second class matter Aug. 23, 1948, at the Post office at Chicago, Ill., under Act of March 3, 1879. Printed in U.S.A. 
Tear sheets of many Welding Engineer articles are available free of charge up to 3 months following date of publication. 
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Engineer 


America's pioneer publication which, 
combined with The Acetylene 


| Journal, has been devoted 
to the interest of the 
Qj CI b welding and allied 
| industries since 
h 1898 

“grind : 

WELDING ENGINEER 

PUBLICATIONS, INC. 
P.O. Box 28 
OU 0 Morton Grove, Ill. 


Telephones: 
ORchard 4-5130, IRving 8-3355 


grinding Me | 


TED B. JEFFERSON 
Editor and Publisher 


Welding 
| 


FELIX T. TANCULA 
Executive Editor 


G. J. CANNIZZO 
Associote Editor 


KEN RHODIE, News Editor 


ATLANTIC WHEELS _ccuuorns rose 


Fast cutting and smooth floating action m 


of Atlantic Grinding Wheels calls for less pressure LLOYD GOSSMAN, Circulation — 

F JIM BREWSTER, Circulation Promotion 
and fewer passes .. . reduces worker fatigue 

‘ > o 
and increases efficiency. Good reasons why you 


a ss ; WARREN WARE 
keep cutting costs down with Atlantic Wheels. Welere Statoil Mimager 


P.O. Box 28 
Atlantic Abrasive Corp. Morton Grove, Il 
A DIVISION OF ABRASIVE PRODUCTS, INC. 4 ; 


ORchard 4-5130, IRving 8-3355 
South Braintree 85, Massachusetts ~ 





STRAIGHT WHEELS * CYLINDER WHEELS * CUP WHEELS HERMAN PHELPS 


‘ Eastern District Vice President 
CONES * PLUGS * MOUNTED WHEELS AND POINTS P.O. Box 128, White Plains, N. Y. 
Telephone: WHite Plains 9-3876 


MEMBER 
American Welding Society 
International Acetylene Association 
Compressed Gas Association 
National Welding Supply Association 
Audit Bureau of Circulations 


L] Please send Atlantic Abrasive Catalog. 


. 3 Have Sales Engineer call without obligation. 


° 
NAME 





POSITION _ 


United States and possessions $3 per year; $5 
for two years; $7 for three years. Canada $5 
per year; $8 for two years; $10 for three years. 
All other countries $15 per year; $25 for two 





COMPANY _ 





years; $30 for three years. Position and company 
affiliation must be indicated on subscription 


STREET __ form. Allow one month for change of address. 


mem ew == ae ee oe =e = 
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] Single copies 50 cents. Subscription rates: 


WELDING ENGINEER is indexed regularly by 


tj =— oe eee ee ee ee ee Engineering Index, Inc. 
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© UALIT i e e e IN DESIGN—for better functional bal- 


ance and easier handling, fewer wearing parts, sturdier construction. IN 
MATERIALS—for longer service life, less replacements. Sturdy forgings 
are used instead of castings, cupro-nickel instead of brass. 


DEPENDABILITY. . . sis: vane 


service, to last longer and perform better. Produced under high manu- 
facturing standards. Rigidly inspected and tested. Reliable service parts 


available from stock. Every item backed by the respected Dockson name 
and company. 


¥ 
ECONOM e @ e@ Low original cost. Low mainte- 


nance cost. Long, trouble-free service life. Economical, factory standard 
replacement parts readily available. 











3839 WABASH AVEMUE + DETROIT G, micn. 








When this 84” dredge pump impeller's action 
became sloppy from 250,000 cu. yds. of abra 
sive river material, The Corps of Engineers 
at Portland, Oregon, built it back to proper 
size and shape with Victor semi-automatic 
hardfacing wire 


For the multiple build-up required, welder 
Maynard Berry (left in photo) used Victor 
VA-4X 7/16” wire. Then he deposited a top 


pass with VA-0 7/16” wire, especially resist- 


ant to abrasion. Photos here show how neatly 
he and Victor semi-automatic wire did the job. 


Cuts hardfacing time in V2 
with Victor semi-automatic Wire 


Reports welding foreman D. L. Brumbaugh: 


One-half the hard-facing time was saved 

We have had exceptionally good quality 
weld deposit with Victor and we like its 
running quality.” 


You, too, will find it pays to renew worn 
equipment with Victor hardfacing alloys. 
Complete range of types and sizes for both 
acetylene and electric AC and DC applica- 
tions, either automatic or hand. Order from 
your Victor dealer TODAY 


Profitable dealership open; inquire now! 


VICIOR EQUIPMEN] COMPANY 





ALLOY ROD AND METAL DIVISION 


13808 E. Imperial Highway, Norwalk, Calif. + 


Wakita, Oklahoma 
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ELECTRON beam welder, which can join reactive and high-melting-point metals used in 
critical missile and atomic reactor applications, was designed and constructed by Air Re- 
duction Co.'s Central Research Laboratories, Murray Hill, N. J. Welder applies electron 
beam to weld beryllium, molybdenum, tantalum, and other exotic metals. Electron beam 
bombards materials to be welded in a very high vacuum chamber which makes it impos- 
sible for pieces to be contaminated during welding. Inset, interior view of test chamber 
showing materials being welded. Electron beam can be as small as |/I6-in. diameter. Ap- 
plication of process requires custom built equipment for specific jobs. (See “Electron beam 
welding—a new development for industry,” in this issue.) 


A. O. Smith changes 
electrode pricing format 

The Welding Products Division of 
A. O. Smith Corp., Milwaukee. has 
announced a major change in the 
pricing format of welding electrodes 

the first such change in the indus- 
try in a long time. 

The new setup offers purchasers 
who buy in lots of 40,000 lb or more 
a reduction incentive that will result 
in up to 12% savings. 

Up to now, buyers in the 40,000- 
lb-and-over bracket paid the same as 
those purchasers of 20,000 to 39.999 
lb lots. : 

G. E. Kemper, manager of the 
division, says the move will also be 
advantageous to distributors, They 
will obtain maximum pricing bene- 
fits on 20,000 lb orders, instead of 
on 40,000 lb orders, as has been the 
industry's practice. 

Distributor’s will also be able to 
enjoy greater percentage of profit in 
the ranges where they sell 95% of 
their electrode products, says Kemp- 
er. 

The A. O. Smith announcement, 
Kemper points out, comes at a time 
when many large users of electrodes 
are beginning to stockpile against a 
possible strike in the steel industry. 
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General Telephone, 
Sylvania in merger 


Share owners of General Tele- 
phone Corp., New York City, and 
Sylvania Electric Products Inc., Bos- 
ton, have approved the merger of 
Sylvania into General. The new cor- 
porate name is General Telephone & 
Electronics Corp. 

Donald C. Power, president of 
General, is chairman of the board 
and chief executive officer of the 
combined corporation. Don G. Mit- 
chell is president, and will continue 
as chairman of Sylvania, which will 
operate as a separate company, whol- 
ly-owned by General. 


Linde to build 


Alabama oxygen plant 


Linde Co., New York City, will 
build a 100,000,000-cu-ft-per-month 


oxygen and nitrogen plant near 
Huntsville, Ala., in the vicinity of the 
Redstone Arsenal. 

The plant, to be completed in 
1960, will supply southern aircraft 
and missile firms as well as steel, 
chemical, petroleum and food firms. 





COMING EVENTS 


APRIL 6-10: AWS National Spring Meet- 
ing, Hotel Sherman, Chicago. 

APRIL 7-9: AWS Welding Show, Inter- 
national Amphitheatre, Chicago. 

APRIL 16-30: Engineering, Marine, Weld- 
ing and Nuclear Energy Exhibition, 
Olympia, London, England. 

APRIL 18-22: ASTE Annual 
Schroeder Hotel, Milwaukee. 

MAY 4-6: NWSA Annual Convention, 
Fairmount Hotel, San Francisco. 

MAY 5-6: Canadian Welding Society, 
Second Annual Welding Convention, 
Exhibition Park, Toronto. 

MAY 5-6: Canadian Welding Society, 
Welding Show, Exhibition Park, Toron- 
to. 

MAY 20-22: Society for Experimental 
Stress Analysis Spring Meeting and 
Exhibition, Sheraton Park Hotel, Wash- 
ington, D 

MAY 25-28: Design Engineering Show 
and Conference, Convention Hall, 
Philade!phia. 

MAY 25-27: Annual Convention and In- 
dustry Production & Quality Control 
Exposition, Public Hall, Cleveland. 

JUNE 4-5: NEMA Are Welding Section 
Quarterly Meeting, Hot Springs, Va. 

JUNE 15-26: Ohio State University 
Summer Course on Fundamentals of 
Welding Engineering, Sponsored by 
Dept. of Welding Engineering, Co- 
lumbus. 

SEPT. 28-OCT. |: National Fall Meeting 
of the AWS, Detroit. 

NOV. 2-6: 4ist National Metal Exposi- 
tion and Congress, International Am- 
phitheatre, Chicago. 


Meeting, 











Kaiser to move offices 
from Chicago to Oakland 


Kaiser Aluminum & Chemical 
Corp. will move its general sales 
offices from Chicago to Oakland, 
Calif., this summer. The move is 
being made in an effort to consolidate 
the company’s policy-making groups. 

An executive office will be retained 
in Chicago, along with present re- 
gional and district sales headquar- 
ters. Also, personnel whose activity 
is primarily concerned with technical 
and field service in the Midwest and 
East, will remain in Chicago. 


Welded-rail advantages 


told by Baer of NCG 


The advantages of welded railway 
tracks and the pioneering Great 
Northern Railway Co. is making in 
laying welded-rail was explained by 
Robert Baer, National Cylinder Gas 
Div., Chicago, at the recent meeting 
of the Northwest Maintenance of Way 
Club at St. Paul. 

Baer said Great Northern will make 
20,000 welds this year using the NCG 
Continuous Rail Welding System (See 
“Swiss rail-welder in production at 
NCG,” p. 35, January). 





RWMA publishes bulletin 
on welding of Inconel 


Bulletin 26, the latest publication 
of the Resistance Welder Manufac- 
turers’ Association, Philadelphia. 
covers “Spot welding Inconel X in 
thickness range of 0.032 to 0.188 in.” 

The booklet covers properties of 
Inconel X, welding with tri-phase 
d-c machines, welding with single 
phase a-c machines, postweld heat 
and forging pressure, X-ray examina 
tion and spot weld macrographic ex- 
amination. 

Copies can be had from Association 
headquarters, 1900 Arch St., Phila 
delphia 3, Pa. Each copy costs $.20. 


Stitt on program 
at Naval Gun factory 


J. R. Stitt, research and welding 
engineer for the R. C. Mahon Co., 
Detroit, was among 10 welding ex 
perts who were to give lectures dur 
ing February before top level per- 
sonnel at the United States Naval Gun 
Factory, Washington, D. C. 

The 10 lecturers were to take part 
in a special two-week review spon 
sored by the Navy to learn more 
about arc welding processes. Stitt was 
to give two lectures, one on the pro! 
lems of setting up arc welding speci- 
fications and another on the duties 
of welding inspectors. 

Prior to joining Mahon, Stitt was 
an associate professor at Ohio State 
University, where he organized the 
first complete curriculum in welding 
engineering leading to a degree. 


EDUCATIONAL Activities Committee of AWS met at Department 
of Welding Engineering, Ohio State University, Columbus, recently. 
Prof. R. B. McCauley, left, chairman of department, describes its 
operations. Other members are, left to right, |. 
Arsenal; R. Nottenburg, International Correspondence School; M. 
Strong, Trade & Industrial Education, OSU; C. Jackson, Linde Co.; 
S. Walter, Air Reduction Sales Co.; A. Phillips, AWS; T. Jones, 
Precision Welder & Flexopress Corp.; H. Cary, Hobart Bros. Co.; 
R. Minga, Linde Co.; H. Hogan, U. S. Office of Education; H. 
Sosnin, Tube Turns and W. Leaman, North American Aviation. 


been IAA seeretary for 27 years. 
‘The Medal was presented recently 
to Mrs, Reinhard at a special lunch- 


fe 
h 
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‘eon in New York City. 


Tube Turns produces 
bellows expansion joints 


Tube Turns, Louisville, a division 
of Chemetron Corp., has entered the 
flexible piping components field, and 
has recently introduced a complete 
line of bellows expansion joints that 
have test-rated cyclic life. 

This is the first of many new 
products and market developments 
planned by the producers of welding 
fittings and flanges. according to 
Tube Turns president, John G. Seiler. 


Combustion Engineering 
acquires General Nuclear 


Combustion Engineering Inc., New 
York City, has acquired General Nu- 
clear Engineering Corp., a nuclear 
engineering and consulting firm. Gen- 
eral Nuclear will be operated as a 
subsidiary. 

Dr. Walter H. Zinn, who headed 
General Nuclear, was elected a vice 
president of Combustion Engineer- 
ing. He will be in charge of all com- 
pany nuclear power activities. 


Betz, Frankford 


Welding included in 
ASM southern conference 


A welding paper will be presented 
as part of the American Society for 
Metals Southern Metals Conference 
to be held in the Bon Air Hotel at 
Augusta, Ga., May 4 to 6. Theme of 
the conference, to be hosted by the 
Savannah River Chapter of ASM, is 
‘Metallurgical frontiers.” 

“Frontiers in welding,” will be 
presented by R. M. Gustafson, Bu- 
reau of Aeronautics, Washington, D. 
C., at the May 4 afternoon session. 
Also included on the agenda is a 
guided tour of the Savannah River 
Atomic Energy Plant. 


Welded aluminum cranes 
being made for Navy 


Harnischfeger Corp., Milwaukee, is 
fabricating two overhead electric 
traveling cranes for the Navy from 
aluminum supplied by Kaiser Alumi- 
num & Chemical Sales Inc., Chicago. 
The all-aluminum cranes, believed to 
be the first ever fabricated for use 
outside the crane and aluminum in- 
dustries, will be installed at the Naval 
Shipyard in Portsmouth, N. H. 

Both cranes are cab-controlled, will 
have a 102-ft bridge, a 45-ton main 
hoist and 5-ton auxiliary hoist. 

Development of high - strength, 
weldable aluminum alloys for girders 
and components and high-speed weld- 
ing and torch-cutting techniques 
paved the way for construction of 
the cranes. 

Kaiser first installed aluminum 

(Continued on page 115) 


MAYOR William P. Donnelly of Butte, Mont., turns a valve that 
places in operation a new 1,500,000-cu-ft liquid oxygen storage 
tank at Butte plant of Linde Co., Div. of Union Carbide Corp. 
Looking on are, left to right, M. P. Merkle, plant superintendent; 
Glen Bliss, manager of General Distributing Co., Great Falls, 
Mont.; R. H. Argo, area production superintendent of Lindo; 
Bourke MacDonald, vice president of Butte Chamber of Commerce, 
and Harold McGrath, secretary-manager of CC. New liquid unit 
will make available at any time a supply of oxygen that formerly 
took the Butte plant a month to produce. 
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Torches . . . SEPARATE REGULATION 








THE NEW TRIPLEX OXYGEN REGULATOR for three-hose 
flame cutting torches. 


Here is a brand new regulator combining into a single unitary body one high 
pressure stage and two individually adjustable low pressure stages; one low pres- 
sure stage to control the preheating flame oxygen and the other one for the high 
pressure stream of cutting oxygen. The regulator is provided with two outlets, 

three self-reseating relief valves to protect each individual stage and one inlet. 

Three 214,” diameter gauges indicate respectively, the low pressure oxygen stream, 

the high pressure oxygen stream and, the center gauge, the cylinder or cylinder 

bank pressure. The regulator body and caps are machined of dense brass bar 

stock, and all internal working parts are interchangeable with all other standard National 
regulators of comparable diameters made by our company. This new Model 5-121, —— 
National Triplex Safety Regulator will be of interest to all companies operating 

three-hose machine cutting torches — write for catalog FORM #16. 





550 DEPT 


NATIONA welding equipment COMPONY... 215 tromont street san francisco § california 
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Now — CYBERNETICS in Oxygen Cutting 


Cybernetics? A strange word, we admit. But it is becoming a 
BIG word in many phases of American industry where the 


science of automation in production is growing in importance. 


Ask us about Messer Cutting Machines—how they cut costs 


and improve efficiency by making possible automatic control in 
any oxygen cutting operation. 


Miesser Cutting Machines, 


CHRYSLER BUILDING e 405 LEXINGTON AVENUE ¢ NEW YORK, N. Y. 
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use Airco’s new Dip Transfert COz Process** 


"4 


wd 
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jor ALL-POSITION WELDING OF 
STEEL IN ALL THICKNESSES 


low costs: easy fit up- high speed+ very low spatter-no warpage 


In welding mild sheet steel manually, there’s only e No flux needed. 


one way to reduce costs and produce high quality 

welds at the same time. Airco Dip Transfer CO2 

Process Welding. Let’s be specific: — 

e The complete Airco Dip Transfer CO» package 
welds in all positions ... manually! 

e Welds are hydrogen-free. 

e Virtually ends warpage — only low average 
currents are used for burn off. 

e Creates little or no spatter. 

e Handles typical steel joint fit ups. 


¢ Penetrates deeply — critical for high quality. 
e Welds much faster than flux-based processes. 
e Uses money-saving Pureco COzas shielding gas. 
e The basic equipment welds all weldable metals. 
The Airco Dip Transfer COz Process gives you 
consistently high quality welds at lower costs 
than any other process. For complete informa- 
tion, phone or write your nearest Air Reduction 
Representative. Ask for the new 24-page 
“ATRCOMATIC CO2 WELDING” Catalog. 


Visit our booth 521—April 7-8-9 at the Welding Show—lInternational Amphitheatre, Chicago, Ill. 


Pureco CO, is supplied by the Pure Carbonic Company, a division of Air Reduction Company, Incorporated. 


{Trademark 
**Patent Applied For 





AiR REDUCTION SALES COMPANY 


A division of Air Reduction Company, incorporated 
150 East 42nd Street, New York 17, N.Y. 


Offices and authorized dealers in most principal cities 





On the west coast— 

Air Reduction Pacific Company 
Internationally— 

Airco Company International 
In Cuba— 

Cuban Air Products Corporation 
in Canada— 

Air Reduction Canada Limited 

All divisions or subsidiaries 

of Air Reduction Company, Inc. 
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HERE’S PROOF THAT PHELPS DODGE HABIRPRENE 


(NEOPRENE ) 


ARC WELDING CABLE |S STRONGER, LASTS LONGER! 


Phelps Dodge Habirprene arc welding cable 
combines maximum flexibility with the 
greatest resistance to deterioration caused 
by exposure to harmful physical, chemical 
and mechanical conditions. The ability of 
Habirprene welding cable to withstand 
greater overall wear and tear, as compared 

| to rubber welding cable, is shown in this 

| chart compiled from comparison tables of 
four rubber goods manufacturers. 


) | Phelps Dodge pioneered the fabrication of 
. | Habirprene welding cable, the first real 
_ }-—"| advance in this field, more than 10 years 

NEOPRENE | 280. Records show that Habirprene cable 
i* | lasts much longer than rubber cable and 
)} in some applications—as much as four limes 
| longer! Although the initial cost of Habir- 
| prene is slightly higher, it will more than 
§ repay you in long-time service. Habirprene 
j arc welding cable meets full requirements 
j} of A. S. T. M. D752. 


See your authorized Phelps Dodge distrib- 

utor for Habirprene arc welding cable with 
the indelible gold markings—the sign of 
| higher quality, longer-lasting cable. 

RUBBER 

Phelps Dodge also makes a full line of 

rubber arc welding cable and welding 

power supply cable. All the above cables 

are available from stock. 


(Adapted from chart of Elastomer Chemical Dept., E. |. du Pont de Nemours & Co., Inc.) 


IODGE COPPE PRODUCTS 
CORPORATION 


OFFICES IN PRINCIPAL CITIES 
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WHICH ONE OF THESE POSITIONERS 
DOESN'T WORTHINGTON MAKE? 





Of course, Worthington doesn’t make 
barber chairs. We really don’t know 
anything about cutting hair . . . but, 
when it comes to positioning for weld- 
ing, that’s where we're right at home 
Whether you're talking about a small 
positioner for automatic welding of a 
sub-assembly, a 400-ton turning roll for 
a nuclear reactor, or a completely inte 
grated push button package, Worthing- 
ton is ready and able to serve you. 


You owe it to yourself to investigate 
the profit-producing possibilities of po- 


sitioning equipment—especially in these 
days of steadily rising labor costs and 
tight work scheduling. You get faster 
production, better and smoother welds, 
fewer accident hazards and less need for 
crane service. Every piece of Worthing- 
ton positioning equipment is job-rated 
for extra capacity, easy installation, 
greater parts interchangeability and eco- 
nomical operation. And you can count 
on equally complete Worthington engi- 
neering service . . . before you buy, dur- 
ing installation, right through regular 
maintenance. Why not ask your nearest 


Worthington distributor or District Sales 
Office for more information on profit- 
able positioning equipment. Worthing 
ton Corporation, Section 55-7, Plain- 
field, N. J. In Canada, Worthingtor 
(Canada) Ltd., Brantford, Ontario. 
WORTHINGTON... FIRST 

IN POSITIONING FOR WELDINC 


WORTHINGTON 


See "Tomorrow's Welding Methods Today" at the 1959 Welding Show Worthington Booth No. 235-238. 





Your April, 1959 


WELDING WeldWold 


ENGINEER 








As WE went to press, these were the industry’s latest developments: 


- » Russia's *Electroslag" weldin rocess, which has been 
given widespread coverage in the trade press recently 

(WE first wrote of it in November, 1957), is now being made 
available to U. S. industry. "Vertomatic" welding machine 
will be on display at welding show by Amalgamated 
Industrial Corp., Philadelphia. (For more details, see 

new products section.) 


- Anticipating steel strike, most fabricators are 
stockpiling plate and sheet, as evidenced by March record 


output. But are they stockpiling welding electrodes and 
wire to join that steel? 


- Our prediction last month that arc welding accessories 
would be hiked in price proved correct, although WE didn't 
expect it so soon. WE foresaw increase of 8-10% by mid-year. 
One manufacturer raised prices 10% on March l. 


- Look for Bernard Welding Equipment Co., Chicago, to 
introduce another new electrode-holder design that 
completely eliminates overheating and a new concept in low- 
cost cooling of Mig and Tig equipment. Both products 
wili be seen at welding show. 























- Cambridge Corp., Lowell, Mass., wholly-owned subsidiary 


of Carrier Corp., is being merged into parent firm as a 
division to be known as Cambridge Co. 





- « Machlett Laboratories, Inc., Springdale, Conn., will 
become a division of Raytheon Mfg. Co., Waltham, Mass., if 
merger is approved by stockholders. Directors have already 
okayed agreement, which would see Machlett, producer of 
X-ray and other electronic equipment, continue under same 
name and present management. 


- « General Aniline & Film Corp., long held by the Federal 
government (it was seized during World War II as enemy 
property), is expected to be sold shortly. Reports indicate 
that at least 30 groups are interested in purchasing 
Aniline stock, among them Food Machinery and Chemical 
Corp., Bell & Howell Co., Minnesota Mining & Mfg. Co. and 
Sperry-Rand Corp. Ansco, maker of industrial X-ray film, is 
a division of Aniline. 


- Dual-type recording flowmeter will be marketed shortly 
by Elematic Equipment Corp., Chicago. Device has built-in 
mixing chamber for combining two gases, such as helium and 
argon. Variable control allows manual adjustment of gas 
proportions which are indicated on one chart. 


- » Nelson Stud Welding will introduce new power source at 
welding show. 
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HAYNES Alloys solve the tough wear proble 


a ar 





HOT TRIMMING DIE LIFE 
Increased 700 Per Cent 


HAYNES hard-facing alloys resist the sudden shock of impact 
and the softening effects of heat ... two characteristics that 
make them unusually successful in extending the service life 
of hot-working equipment. In one plant, hot-trimming dies 
hard-faced with a HAYNES cobalt-base alloy removed the flash 
from 25,000 parts before they had to be reconditioned. This 
was a 700 per cent increase in service life over unprotected 
dies. In this instance the parts were heated to 2000 deg. F just 
prior to the trimming operation. 

If you have a problem involving a combination of heat and 
impact, straight abrasion, or corrosion, you will find that there 
is a HAYNES hard-facing alloy that can solve it . . . economi- 
cally. The hard-facing deposit will increase the service life of 
the part and, because of its superior wearing 
qualities, permit you to use a less expensive 
base material. 

Write for literature or call one of our sales 
offices. HAYNES STELLITE COMPANY, Divi- 
sion of Union Carbide Corporation, Kokomo, 

Indiana. Sales offices in Chicago, Cleveland, 
Detroit, Houston, Los Angeles, New York, 
San Francisco. 


This trimmer die, being touched up with a 
HAYNES nickel-base alloy, has trimmed over 
20,000 parts. The hard-facing alloy is tough, HAYNES STELLITE COMPANY 


machinable, and can be applied to all common Division of Union Carbide Corporation 
die steels by the metallic-are process. Kokomo, Indiana 


The terms “Haynes” and “Union Carbide” are registered trade-marks of Union Carbide Cc 
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for critical welding 
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PsH Combination 
AC-DC Welders 


with ON-OFF automatic 
high frequency 


These dual- purpose welders are ideal 
for super-critical welding because 
they offer you: 

* pre-set gas and water timing 


° foot-operated remote heat adjustment and 
primary contactor control 


_* high-frequency intensity and phase-shift rheostats 
- * ON-OFF soft start 


° specially built sequence timing for any 
requirement 


Get the complete work- and money - 
saving story. Write to: 


HARNISCHFEGER 
WELDERS - ELECTRODES - POSITIONERS 


Milwaukee 46, Wisconsin 








Call your Norton Man — he has the experience, 
the products, and knows how to save you money 
where it counts. There’s a Norton expert in the 
fields of abrasives ... grinding machines... 


refractories. 


The Norton Measure of Value 
. . . the true measure of savings 


on materials you buy for your 
production is the cost-per-piece 
produced. 
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You can 
produce 
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greater 


Savings 
than you 
can buy 
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The economic truth of the above statement 
applies to all manufacturing and is especially true 
in grinding wheels. 

There are less expensive grinding wheels than 
Norton wheels — and on the invoice they may look 
like a bargain. But if the wheels purchased fail to 
perform efficiently on the production line or incur 
production delays because of poor quality or mis- 
application — a higher cost of production is the 
price actually paid. 

In brief, the true measure of grinding wheel value 
is not how much you paid for it — but how much you 
get from it. Here is what you can get from Norton — 

Norton Company gives you the most advanced 
research engineering and manufacturing facilities 
in the entire abrasive field — and you get this great 
scope of detailed knowledge on a personal basis — 
your Norton Man. 

Your Norton Man starts his career by spending 
a minimum of 1 year in a carefully planned training 
course in the Norton plant and a comparable 
period of training in the field. The Norton Man has 
an average of 15 years abrasive experience in addi- 
tion to the specialized training. He is the most 
knowledgeable man in abrasives that you can con- 
sult. He is your consulting abrasive engineer. 

He will make a free Abrasive Requirement Study 
for you. This study lists the correct specifications 
for each abrasive job in your plant to assure you 
lowest cost-per-piece produced. He is also available 
for complete field testing on specific problems. 

For example, your Norton Man can increase pro- 
duction by pointing out ways to better wheel usage 
and fewer wheel changes. He has the widest selec- 
tion of grinding wheels in the industry to help him 
select the perfect wheel for new product grinding 
operations and improving your current grinding 
jobs — both at the lowest cost. And with Norton 
grinding wheels you can be sure of precise duplica- 
tion order after order. 

Norton offers true abrasive economy. Economy 
that pays off in lower cost-per-piece produced. Call 
your Norton Man. NORTON COMPANY, General 
Offices, Worcester 6, Massachusetts. 


-WNORTON} 


ABRASIVES 
MAKING BETTER PRODUCTS TO 
MAKE YOUR PRODUCTS BETTER 
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RUGGED ..DAMAGE PROOF 


HARRIS IMPROVED MULTI-STAGE 77 
REGULATOR 


Easily read working pres- ‘ — 
sure indicator replaces . 


Adjusting screw can 
low pressure gauge. 


be left in any position 
without damage to 
seats or diaphragms. 


Short inlet connection re- 

duces breakage, readily 

removed forreplacement. © . SS Thimble protects ad- 
justing screw threads 
and shows pressure 
adjustments. 


Approved by 
underwriters 
fel elelaeiielal te 


Nut supported 

over inlet stem 

to prevent 

damage to. High pressure TYPE pert 

stem seat. cylinder content POUNDS 
indicator, indi- 
cates %, Y2, 24 First and second Oxygen 0 to 100 
and full. Re- stage safety 
places high valves. Oxygen Ot ® 
pressure gauge. 


P.0.1. Acetylene Oto 15 
P.0.L. Propane Ote 50 


Coml. Acetylene“ Ote 15 


Coml. Propane Oto 50 
For more details, 


see your nearest 
Harris distributor 


er wnite to Us. HARRIS CALORIFIC Co. 


S501 CASS AVE.*e CLEVELAND 2, OHIO 
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Now! Take your 
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on Inco’s 


New from Inco, 2 pound MIG spools of: 

®* Inco-Weld* “A” Filler Wire 

© “67”* 70/30 Copper-Nickel Filler Wire 

© “62” Inconel* Filler Wire 

“61”* Nickel Filler Wire 

* “60” Monel* Filler Wire 
Now you can weld most dissimilar alloy combina- 
tions, most Inco Nickel Alloys even quicker, even 
easier. And still get the same sound and strong, cor- 
rosion-resisting welds. 

Those short-length welds in hard-to-get-at places 


<-> Sapanenamsete 
I 


pick of filler wires 


aa 


SG 


new 2 pound MIG spools 


no longer have to be troublesome. Just load your 
welding gun with one of these little spools, and 
you're ready to weld . . . anywhere. 

They’re another example of how Inco keeps up 
with your needs, keeps you better equipped to weld 
better, faster, and easier. 

Why not order some of these new spools today 
from your local distributor? Just look in the classi- 
fied under “Nickel”. * Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street fe New York 5, N. Y. 


INCO WELDING PRODUCTS 


electrodes « 


wires « fluxes 
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anything to which 
attention is strongly 
turned; a center 

of attraction 





















































INDEED the center of attraction — The best and long- 


est lasting rectifier ever placed in a welding machine 


The mighty heart of the entire line of MILLER GOLD STAR 
WELDERS is the rectifier stack illustrated above. A MILLER 
designed, MILLER built and MILLER guaranteed component — 
one that has proven itself by establishing unprecedented per- 
formance records in the only service in which you are interested 
— arc welding. 


similar devices? SIMPLE — MILLER research directed only to 
a better and better rectifier FOR WELDING ONLY — MILLER 
quality production control directed toward a uniformly high 
standard product — MILLER production techniques involving 
extensive automation and electronic process regulation — and 
MILLER “know how” gained as the largest producer of rectifier 
We, too, are interested in no other service. For that reason ‘ype welders. 

we have built, tested and retested welders utilizing every avail- For @ more detailed treatment of this subject, you are 
able rectifier — and every time the answer is still the stack invited to ask for a free copy of “‘A New Performance 
ilustrated above Record in Rectifiers,’’ written by our director of research, 


And the “secret” why this rectifier stack is superior to other G. K. Willecke. 


APPLETON, WISCONSIN 


* 
— Electric Manufacturing Company, Inc. 


EXPORT OFFICE: 250 West S7th St New York 19, WY 


© Distributed in Canada by Canadion Liquid Air Co Ltd Montreal 
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THE DURO "STANDARD 
Fully 


; ii 
All Parts quickly replaced bi cou aug tecormmad 
with a screwdriver we 


Screw-in type jaws — 
No tools required 


Insulated Handle and 
Guard — Protects operator 


Rugged Fibre Handle — 
Lasts longer 


Replaceable 
Insulators 


: Fibre 
Cool Operation — Grip Handle 
Cool Handling 


Featuring “Long Jaw design" for , | 
reaching those ‘hard to get at places” 


Long Jaws 


e New Duro “DUROGON” Tong-Type 


pea) -me')') teleje), Bi Rae-LT-ma, Elal?) 


All Parts quickly replaced Fully 
with a screwdriver Insulated Handle 


Fully Insulated — & 
Greater safety 


Cool Operation — 
Cool Handling 


With ALUMINUM Body — sepeenne 
Less operator fatigue a insulators 
Mechanical Cable Heavy-wall e 

Connection Fibre Grip 


With BRONZE Body — 


For heavy duty operation Aluminum “A 
Mechanical, soldered or or Bronze Body 
brazed connection 


* 


Renewable 


“The BEST of this Popular Design!” pH 9 


a 
Ri COMPABY - RE 


WELDING ENGINEER—April, 1959 














ATLAS.-- First cain: 


NOW YOU GET 
18% MORE 
CHIPPING 
EFFICIENCY 
ALONG WITH 
OTHER 

BIG 

ATLAS 
ADVANTAGES! 


Everybody benefits from an 
improvement like new 
“WIDE BLADE,” the welder, 
the owner of the business 
and even Atlas because 
new names will be added 
to the thousands already 
on our customer list. 


Why is Atlas always first 
with chipping tool innova- Ga 
tions? It’s simple as this— 

We are specialists. This 

is our principal business, not Gal 
a side line. We are 
constantly looking for 
ways to improve weld 
cleaning techniques—to 
speed the job and do it 
better at less cost. Every 
member of the famous Atlas 
Line now has “WIDE 
BLADE,” too! 


Ask your welding supply dealer 
to show them to you. 


33 MODELS 
THEY ALL HAVE WIDE BLADES 


‘ 


Full Dual 
Wood 


Tool 
Handle =— Hard 
Wood 
Grip 


fom 4e18) 





| HERE’S WHAT 18% MORE 


BLADE WIDTH MEANS 


U 


’ 
This much more weld cleaned in 
laleMtelileMelulel lalmeimiluiicm aLimials 
Telt-Mellol i MelMtilelan 


WY 


Sharpen less often. Tools last 
longer and non-productive time 


saved. 


\\\\\\ 


It’s like getting a free tool eve 
time you buy five, because eX 
new wide blades wear longer. 


xee* 


ATLAS 


WELDING ACCESSORIES 


INCORPORATED 
707 E. LEWISTON 
FERNDALE 20, MICH. 








Letters 


Plasma heat 


Sir: New York City 

We read with interest your article in 
the February issue concerning plasma 
heat ("Plasma heat: newest in welding's 
product lineup,’ p. 50). We would ap- 
preciate any additional information 
concerning the availability of the plas- 
ma arc torches. We would also like to 
know whether the torches are for sale 
or for lease. 

We recently saw a newspaper an- 
nouncement that one company has a 
patented plasma arc torch. What infor- 
mation do you have on the torch or the 
process? 

Frank W. Auld 
Frank Roth Co., Inc 


—The names of several companies that 
are engaged in this type of work have 
been forwarded. 


Rules 


Sir: Rock Island, Ill. 
| think your editorial in the February 
issue of Welding Engineer is very good. 
| will see to it that all our weldors 
read it. 
R. L. Custer 
International Harvester Co. 


Once again, rules 


Sir: Dallas 
We read your February editorial, 
“Once again—rules,” with a great deal 
of interest. We know that “. . . poor 
management and supervision’ does 
exist. 
Charles E. Squibb 
Welders Supply Inc. 
—Reprints have been supplied to the 
above correspondents at their request. 


Explosive welding 


Sir: Columbus 
The January, 1959, issue of Welding 
Engineer contains a brief reference to 
explosive welding. (WW, p. 13.) We 
would appreciate any additional infor- 
mation and references available on the 
process and stages of development. 
J. J. Vagi 
Battelle Memorial Institute 
—See article on explosive welding on 
page 6] of this issue. 


It's wonderful ! 


Sir: Springfield, Pa. 
You have a wonderful magazine 
which | enjoy reading and which pro- 
vides me with a lot of good informa- 
tion. 
B. F. Scott 
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WHOS KIDDIN’ WHo, MISTER’ S 


A photocell tracer that automatically adjusts for kerf width? 


A cutting machine that can handle any cutting area? No matter how wide or how long? 
I'll believe it when I see it. 


All right, don’t believe it. Stop at the Linde Company Booth (No. 300) at the AWS 
Show, Chicago Stockyard Auditorium, April 7-9, 1959. You'll see 'em both . . . in action! 
Remember, that’s Booth No. 300. 


LINDE COMPANY, Division of Union Carbide Corporation 
30 East 42nd Street, New York 17, N. Y. UNION 


fey Ni i=ile) = 


In Canada: Linde Company, Division of 
Union Carbide Canada Limited, Toronto Trode-Mork 


The terms “Linde” and “Union Carbide” are registered trade marks of Union Carbide Corporation. 
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YES!...they do if they’re 
Fibre-Metal’s 


IBERGLAS 


WELDING 
HELMETS 


Undeniable comfort, clearest wide vision 
and assured safety are basic quality fea- 
tures of these Fiberglas welding helmets. 
FIBRE-METAL compression-molded, 
Fiberglas-reinforced polyester resin shells 
offer the very finest in durable face protec- 
tion. Proper glass fiber distribution and a 
“beaded edge for strength” insure long- 
lasting, trouble-free helmet life. Shells are 
self-extinguishing, are unaffected by heat 
and moisture, will not warp or lose shape, 
may be easily and quickly cleaned and 
sterilized. Welders TELL US these helmets 
help produce more and better welding! 


All helmets have Ratchet Adjustment 
“free floating” impact resistant 
adjustable friction joints and adjustable 
chin rest. 


Headgear, 


Glassholders are available in 
plastic, steel or Dowmetal, in either fixed 
or lift-front styles. All types of helmets are 
described in Catalog No. 26. 


Ask your Welding & Safety Distributor! 


*owens CORNING TRADE MARK 


The FIBRE- NV GLU Products Company 


In CANADA: Fibre 


Metal 


Canc rene | 


702- 
3-C 


This is a popular standard-size Helmet that 
offers excellent fume and light seal with 
extra ventilation. Has all the famous Fibre 
Metal comfort features. Offers variety of 
fixed and lift-front glassholders. 


708- 
3-C 


Over 120% increased vision with its 4%” x 
5%” lens...more vision both vertically and 
horizontaliy. Reduces eyestrain and fatigue. 
Excellent for welders who must wear bifo- 
cals, or trifocals, while welding. 


The popular narrow-front shell for compact, 
lightweight protection. Best for welding in 
tight spots...eliminates flat, spatter-collect- 
ing surfaces. Less pitting, lasts longer. 
674-3-C has lift-front glassholder, 


Features extended neck and chest protection 
with greater ventilation. Standard-size shell. 
Also availabie with an Inner Bib (See our 
Catalog No, 26) for extra fume and light seal. 


CHESTER 
PENNA 


Limited, Toronto 


See us at the WELDING SHOW—Booth 434—Chicago 








30 YEARS AGO 


(Taken from the Wetpinc ENcINEER 
of April, 1929) 
—30 YEARS AGO— 


C. H. Dockson Co. has moved 
to 40-42 W. Milwaukee Ave., De- 


| troit. 


—30 YEARS AGO— 


Thirty-eight municipalities in the 
west and south now have sections 
in their building codes allowing 
electric welding in construction. 


—30 YEARS AGO— 


The recent annual meeting of 
the American Welding Society, at 
New York City, included papers 
by J. H. Deppeler, Metal & Thermit 
Corp., and T. McClean Jasper, A. 
©. Smith Corp. F. T. Llewellyn, 


| president of AWS, presided over 


the meeting. 


—30 YEARS AGO— 


The Cleveland Welding School 
is moving to 2261 E. 14th St. 


—30 YEARS AGO— 


Lincoln Electric Co.'s welding 
school is doubling its facilities due 
to the large number of applicants 
for the six-week course. 


—30 YEARS AGO— 


Stoody Co., Whittier, Calif., has 
purchased, and is preparing to 
mine and refine, a tungsten de- 
posit in Arizona. 


—30 YEARS AGO— 


J. F. Lincoln, former vice presi- 


| dent of Lincoln Electric Co., Cleve- 


land, has been named president 
of the company. 


—30 YEARS AGO— 


Deutsche Werke shipyards, Kiel, 
Germany, recently completed two 
oil tank barges which were almost 
entirely welded. 


—30 YEARS AGO— 


American Fusion Electric Corp., 
Chicago, maker of seam and spot 
welders, will construct an addition 
to its plant at 2610 Diversey Ave. 


—30 YEARS AGO— 


Harry G. Masten Co., Chicago, 
has been named a distributor of 
Una welding machines and weld- 
ing wire. 


WELDING ENGINEER—A4pril, 1959 





ee 


Use enough cooling water... at 
least 114 gallons per minute through 
each tip; pays off in longer tip life, 
stronger welds. (Mallory fluted hole 
electrodes give you extra cooling and 
extra life . without extra cost.) 


Don’t use a steel hammer to knock 
welder arms into alignment. Avoid 
damage by using a rawhide or rub- 
ber mallet. 


Send for this 
handy wall chart 
of “‘Do’s and 
Don’ts”’ for your 
shop. 
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Make 1001 Welding Set-ups 
with MALLORY 
Holder Components 


One of the best time-savers you can 
have in your resistance welding tool 
crib is a kit of the new Mallory inter- 
changeable holder components. In a 
matter of seconds, you can put to- 
gether the holder you need for hun- 
dreds of set-ups that you may have 
considered special. Changeovers can 
be completed in minimum time by 
anyone who can handle a wrench. 
And the holder inventory you need 
is only a fraction of what you would 
otherwise need to carry. 


Holders: ejector, or non-ejector; made 
of several high strength Mallory 
alloys. 


Barrel: choose from four diameters, 
several standard lengths, and a num- 
ber of tapers and threads. 


Adapters: a variety of straight and 
angle designs increases flexibility of 
Mallory holders. 


Ask your local Mallory welding dis- 
tributor to show you how inter- 
changeable holders can save you time 
and money. He'll be glad to help you 
select the components best suited for 
your shop. 


Mallory welding products are available 
from authorized distributors located in 
all principal cities. 


27 








PRO GETS NEW LOOK AT WELDS WITH X-RAY 


Learns to use portable Baltospot in a matter of hours 


SO COULD YOU! There’s no 
mystery about taking your own weld 
X-rays. You or your men can learn to 
make good radiographs in less than a 
day—with Baltospot portable X-ray 
equipment. 
There are only three simple steps: 

1—Measure thickness of part and 

refer to chart 

2—Make exposure 

3—Develop film according to chart 
Nothing could be simpler. It’s a terrific 


cost-cutter, too (77 percent savings on 
inspection costs were recently reported 
by a prominent tank fabricator). And 
a real incentive for maintaining good 
weld quality—keeps the occasional 
faulty weld from becoming a costly 
repetitive fault. 

Your stinghouse X-ray repre- 
sentative has the whole cost-saving 
story on Baltospot portable X-ray 
equipment. Or write: Westinghouse 
X-ray Department, 2519 Wilkens Ave- 
nue, Baltimore 3, Maryland. J-08377 


you CAW BE SURE...1F IT's \ Vestinghouse 


WATCH “WESTING 


HOUSE LUCILLE BALL-DES! ARNAZ SHOWS" CBS TY MONDAYS 





UL 


BETWEEN PASSES 
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engineering center 


A recent communication from 
the American Welding Society tells 
us that plans to build the new 
United Engineering Center in New 
York City are well advanced. More 
than $7,672,000 of the necessary 
$10 million is already available or 
pledged. The headquarters for the 
principal engineering societies will 
be built on a block-long site facing 
the United Nations Plaza. 

The 20-story tower will symbol- 
ize engineering’s importance and 
provide tangible benefits in im- 
‘proving efficiency of the closely 
related headquarters staffs of the 
groups occupying the Center. 

The AWS joins the five founder 
societies—American Society of 
Civil Engineers, American Institute 
of Mining, Metallurgical and Pe- 
troleum Engineers, American So- 
ciety of Mechanical Engineers, 
American Institute of Electrical 
Engineers and American Institute 
of Chemical Engineers—and about 
15 others in sponsoring this project. 


Irish campanology 

The dictionary gives this defini- 
tion for campanology: The science 
of bells; art of ringing bells. But 
what has all this to do with weld- 
ing? 

WE recently received a letter 
from a reader in Ballynahinch, 
County Down, Northern Ireland. 
Our correspondent: C. J. Robb, 
Consultant: Preservation of Old 
Churches, Mansions, Theatres, Mil- 
itary Monuments and Curios. Mr. 
Robb wrote: 

“The art of the weldor has come 
into its Own in one phase of metal 
surgery—that of repairing old 
church bells. To the antiquarian 
campanologist, this method of deal- 
ing with cracked or broken bells is 
now welcomed everywhere, though 
some responsible authorities still 
favor recasting. The physical prop- 
erties of bell metal, which is cast 
by a high temperature process, lend 
themselves to welding—as the met- 
allurgist well knows. The weldor, 
however, must be expert in this 
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operation of fusion and the correct 
application of heat. Many bells in 
Great Britain and Ireland have been 
restored to perfect condition and 
returned to musical notation by the 
means of welding. The great ad- 
vantages, apart from the antiquar- 
ian interest, are the perfect res- 
toration of the old world tone and 
the only-fractional cost involved.” 

Depicted here are “before” and 
“after” views of the bell of Bag- 


dad. Submitted with his letter by 
Mr. Robb, they give “good ex- 
ample of what can be done by the 
skilled weldor.” He then asked 
us, “Have many bells been welded 
in America?” Since welding in 
campanology has not come to our 
attention recently, maybe some -of 
our readers would be better equip- 
ped to answer Mr. Robb. 


home study course 

The Metals Engineering Insti- 
tute of American Society for 
Metals has added “Arc Welding” 
to its home study curriculum. The 
course is designed for welding 
technicians and production, sales 
and managerial personnel with the 
industry. 

Editor and coordinator of the 
subject matter, which was contrib- 
uted by 15 welding authorities, was 
Clarence Jackson of Linde Co.’s 
Newark laboratory. “Arc Welding” 
covers all forms of the process. 
Subjects in the home-study and in- 
plant training course include such 
fundamentals as weldability, power 
supply and equipment, consumable 
and non-consumable _ electrodes, 
mechanical properties, design and 
quality control. Techniques are also 
taught, as well as applications in 
steels and various non-ferrous ma- 
terials. 

More information on the course 


NUH LOT. 


may be obtained from: Metals 
Engineering Institute, American 
Society for Metals, 7301 Euclid 
Ave., Dept. NR-3, Cleveland 3, 
Ohio. 


welded rail, but... 


Not for use by trains. In this 
age of missile and rockets, welded 
rail has found a new application. 
A missile development center in 
New Mexico has a 35,000-ft stretch 
of such track. And perhaps no 
length of steel rail is more perfectly 
aligned. The New Mexico “rail- 
road” track has to be—it supports 
missile vehicles traveling at nearly 
five times the speed of sound. 

The 39-ft length, 171-lb steel 
sections used were aligned with 
gages reading to within one thou- 
sandth of an inch. (Because any 
temperature variations would in- 
validate instrument measurements, 
the master rail, to which the two 
operational rails were fixed, was 
aligned at night.) In assembly line 
fashion, rails were cut, welded and 
normalized, and the welds sheared 
and ground. The welding opera- 
tion required that the rail ends be 
hydraulically brought together with 
a force of 49,000 Ib. 

The alignment’s precision was 
demonstrated recently when a test 
vehicle sped across it at 2,853 
mph, believed to be the fastest a 
device has ever traveled on the 
earth’s surface. 


20,000 leagues 


Shades of Jules Verne . . . again. 
First it was the Nautilus, the world’s 
first nuclear submarine, followed by 
sister ships. Now it’s the Aluminaut. 

The Aluminaut is the name of a 
proposed submarine to be fabri- 
cated from aluminum. Its designer, 
Reynolds Metals Co., says it will be 
capable of descending more than 
three miles and of touching more 
than 60% of the ocean floor. 

Anyone wish to wager on the 
method of construction? 


Visit WELDING ENGINEER’s 
Booth 915, Welding Show, 
Chicago, April 7-9. 





Improve Service 
and Efficiency in 
Liquid Oxygen 
Transportation 














LIQUID OXYGEN 


This is a Cambridge Liqua-Guard Semi-Trailer Model 4100L used for transporting liquid oxygen. It uses a Cambridge vacuum 
jacketed aluminum vessel and features light weight and high payload. It comes complete with Cambridge medium pressure pump. 


-with Cambridge Liqua-Guard Products 


Cambridge “liquid logistics’ offers today’s most e Less frequent delivery, ample gas supply always 
modern concept for transporting and distributing available. 


atmospheric gases. Many gas manufacturers are now taking advan- 


e Far greater product volume vs. weight ratios tage of this modern “liquid concept’”’ with Cam- 
one semi-trailer transports equivalent of 18 bridge Liqua-Guard Semi-Trailers and Delivery 
truckloads carrying 100 standard cylinders each! Trucks. They are part of the complete Liqua- 

e@ Minimizes personnel and physical damage Guard System which gives atmospheric gas users 
hazards. improved efficiency and service by storing, trans- 

@ Reduces labor and releases storage porting and distributing in liquid form. 


and yard space. ee 


The Cambridge Liqua-Guard S be gf! Cc Cc A ri 3 : | D = e 


System for Liquefied At- COMPANY 
ee 1 onape hh oct A DIVISION OF CARRIER CORPORATION 
a compile e tine oF vacuum oe Kat 

jacketed vessels, vapor- | : 4 Industrial Ave., Lowell, Mass. 

izers and associated equip- ie 

ment. Send for Bulletin 

CS19 today. ra fa 
| LIS —HEGS? | 


cal oo 


, - } i ae ae ‘i ee ee <a 
CCc9-3 Semi-Trailers Bulk Storage Customer Stations Delivery Trucks Pumps and Vaporizers 
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Insures Low-Hydrogen Welds 
Against Defects Caused by 
Moisture-Laden Shielding 


ARIDAIR 














n Keeps Low Hydrogen Electrodes Truly Low Hy: ) ' 
@ ARIDAIR Intake Breather (Patent Pending) cher 
hydrates incoming air; Only Moisture Free Air enters. 
© Chimney Type Ventilation — Electrodes always 
rounded by Moving, Heated, Dry Air. ee 
4 Dehydrating ‘Chambers limit depth of mirsetieet<: e 
1.25” to improve dehydrating efficiency. 
3 Temperature Thermostatically Controiled — Adjustable 
from 250° to 600°F. 
_ Immediate Shipment on D.O. Rated Orders 
alge dies tee Fi 


ae San aE as he 


16 Anchen Joe. | 


MANUFACTURER 





Blueweld Model 724 S.E.A. Stabilizers may be 
4905 NORTH 31 STRaRT stacked or grouped to meet varying capacity 


requirements. Each unit individually heated— 


MILWAUKEE 9°: WISCONSIN capacity readily and economically adjusted. 
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Lincoln 


CLYNAM 


bo 


NEWS ABOUT ARC WELDING AT WORK CUTTING COSTS 


AEROGLIDE TRIMS WELDING COSTS 1/3 
--- IMPROVES PRODUCT QUALITY 


Structural parts are welded faster and easier with Jetwela 


Like many other 
Aeroglide Corporation of 


manufacturers, 
Raleigh, 
North Carolina, found themselves 
caught in a price-cost squeeze last 
year. 

Aeroglide is one of the largest 
manufacturers of produce handling 
equipment and grain driers. All the 
equipment they build is welded and 
much of the welding is on sheet 
metal. Their biggest cost problem 
involved the sheet metal welds. 
Burn-through and spatter were eat- 
ing up shop time and profits. 


John Wyatt, Aeroglide’s Shop Superin- 
tendent, ‘‘Our whole shop is more efficient 
because of improved welding methods.” 
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John P.Wyatt, Jr., Aeroglide’s shop 
superintendent and James F. Kelly, 
President, decided to seek outside 
help. They invited Kirk Sterling, a 
welding engineer with Lincoln’s 
Charlotte, N.C. office to help them 
make a survey of Aeroglide’s weld- 
ing operations. 

Working closely with Mr. Wyatt, 
Sterling made a careful analysis of 
their welding jobs. The burn-through 
and cleaning problems were solved 
with a switch to Fleetweld 37 elec- 
trodes which are specially designed 
for sheet metal welds. Greater pro- 
duction efficiency on heavier struc- 
tural members was achieved with 
iron-powder Jetweld electrodes. 

Mr. Sterling also conducted a 
five-day welding clinic which was 
voluntarily attended by Aeroglide’s 
weldors and shop supervisors. Higher 
shop efficiency resulted from a better 
understanding of welding procedures 
as a result of the clinic. 

The total effect—a 33% cut in 
welding costs. 


Jim Kelly, Aeroglide’s youthful 
president, commented, ‘‘The Lin- 
coln people have done us a great 
service. Big industries can go to 
their suppliers and demand the 
products they need. Companies like 
ours depend on our suppliers to show 
us how to get the most out of what’s 
available. Lincoln has helped us build 
a better product ...and made a 
stronger Lincoln customer. 


- a __ ee } le 
Aeroglide grain dryers, easier to assemble, 
sturdier and more efficient with welded 
construction, 


The LINCOLN ELECTRIC CO. 
Dept. 753. Cleveland 17, Ohio 
The World's Largest Manufacturer 
of Arc Welding Equipment 
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“ee Welding 
Engineer 


ESTABLISHEED [916 


Fifteen years later 


THis Is AN IMPORTANT MONTH for welding. Not only is it National 
Welded Products Month, but it is also Welding Show month. 


How things have changed since 1944. Fifteen years ago, this depart- 
ment, in an editorial entitled “Should we stand alone?”’, asked if a 
separate welding show was possible. At the time, the idea was generally 
scoffed at, condemned or ridiculed. But a few daring individuals with 
vision carried the idea through, and the Welding Show was born. 


From a modest beginning in Houston only six years ago, the AWS 
Show has grown to be one of the 25 largest exhibits in the country. 


Every year since its inception, the Show has grown—grown because 
welding has grown. Thus far this year, each issue of WELDING ENGINEER 
has announced at least one new joining process. And the end is not in 
sight. 


Exhibits at this month’s show in Chicago will provide a glimpse into 
welding’s future. Right now these glimpses may seem to be pure fantasy. 
But how far away is nuclear welding? How quickly will man harness 
nuclear energy to make possible a perfect bond between such diverse 
materials as wood and high-alloy steel, or wood and glass? 


The future of welding is unlimited . . . the only limitation one might 
cite is man’s own ignorance. 


No other industry offers the challenge, the opportunities or the future 
that welding does. We are fortunate to be part of an industry celebrating 
an important month. 


Let’s make the most of it. 
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SPEED YOUR PRODUCTION 
with these Victor Cost-Cutters 


DUPLICUTTER MODEL DC-2000 
For cutting shapes —> 


FLAME CUTTER VU-120 


For straight and circle 
cutting | 


Victor Duplicutter, Mode! DC-2000 Victor Flame Cutter, Model VU-120 


e Duplicates shapes up to 194" diameter e Cuts straight lines, square or bevel kerfs, circles 
circles, 12” x 35” rectangles to 96” diameter 


Holds tolerances of plus or minus 1/64 Adaptable to submerged or inert arc automatic welding. 
in 2” steel 


Ai Travels 0 to 180” per minute forward or reverse; 
Templates easily changed, making practical both variable speed transmission provides full power over 
long runs ora single copy entire range 


Weight, 36 lbs. — easily carried Free-wheeling neutral for easy positioning. 
& ) 


Magnetized feet set on stock being cut — no Accommodates both 2 and 3-hose torches, with or 
levelling needed without gear rack. 


Uses Victor cutting tips thru size 5 Second torch holder available for parallel cutting. 


To see how Victor Cutting Machines can speed your production, ask your Victor 
dealer for a demonstration or write us for descriptive Bulletin 353. 


rofitable dealerships open in a few areas; inquire now 


VicIOR EQUIPMEN] COMPANY 


Mfrs. of welding & cutting equipment; high pressure and large volume gas regulators; hardfac- 
ing rods, blasting nozzles; cobalt & tungsten castings; straightline and shape cutting machines 





844 Folsom St., San Francisco 7 - 3821 Santa Fe Avenue, Los Angeles 58 
1145 E. 76th St., Chicago 19 


J. C. Menzies & Co., Wholly-Owned Subsidiary 
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National Welded 


Products Month 


REMEMBER SEPTEMBER? It was National Welded Welding 
Products Month during 1958. ; 
Engineer 
April will receive all the laurels this year, 
and WELDING ENGINEER is proud—proud that 
this annual recognition of a deserving industry 
was initiated through our efforts. 


In truth, our slogan this month should read 
“Remember Welding—12 months a year.” 


From your wedding band to the Jupiter 
missile on this page, welding had an important 
part in their creation. 


Whether you're looking for reduced weight, 
economy or just good looks in your product, 
the common denominator is welding. 


Like a good friend who is always there when 
needed, welding should not be forgotten at any 
time. 


September, April or August—remember 
welding. 


The Jupiter intermediate range ballistic missile shown 
cradled in a 60-ft tower behind the Chrysler-operated 
Michigan Ordnance Missile plant is another example of 
welding’s wide application. For details on this and the 
Redstone missile, see the article on pages 42 and 43. 
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In Chicago— 





AWS expects 


15,000 persons 


at Seventh Annual 


Welding Show 


SHERMAN Hotel, headquarters for 40th Annual National Spring 
Meeting of the American Welding Society, April 6 to 10. 


CHICAGO WILL BE the welding center 
of the world during the week of 
April 6 when it plays host to the 
American Welding Society’s 40th An- 
nual National Welding Meeting and 
Seventh Annual Welding Show. 

During the meeting, which is being 
held in conjunction with the Amer- 
ican Institute of Electrical Engineers’ 
Electric Welding Conference, more 
than 65 papers will be presented by 
representatives of United States, Ca 
nadian, British and French industry. 
Headquarters for the meeting is the 
Hotel Sherman. 

“The science of arc welding,”’ this 
year’s Adams Lecture, will be pre- 
sented Monday morning by Clarence 
Jackson, Linde Co. Preceding the 
lecture will be an address by AWS 
President G. O. Hoglund, who will 
preside over the 
which officially 


business session 


opens the meeting. 

During the remainder of the 
week, papers will be given on nuclear 
power equipment, ultrasonic welding, 
welded structures, aluminum alloys, 
stainless steels, titanium and zirco- 
nium, as well as arc and resistance 
welding and brazing. 

“Welding for high-temperature air- 
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craft service,” will be presented by 
P. Gordon Parks. Solar Aircraft Co.. 
as this year’s Educational Lecture 
series. The lecture will be given in 
two parts, on the afternoons of Mon- 
day, April 6, and Tuesday, April 7. 

As usual, the President's reception 
will be part of the festivities. It will 
be held Monday evening. Other high- 
lights of the meeting program include 
the annual banquet following the re- 
ception, the Ohio State University 
Student Alumni dinner on Tuesday 
evening, and the Resistance Welding 
Manufacturers 
on Wednesday. 


Association luncheon 


Registrants will have an oppor- 
tunity to meet the Society's newly 
elected president, C. 1. MacGuffie of 
Air Reduction Sales Co., Union, N. J., 
who takes office June 1. 

Other recently elected officers who 
will be present are first vice presi- 
dent, R. D. Thomas, Jr., Arcos Corp.. 
Philadelphia, and A. F. Chouinard, 
National Cylinder Gas Div., Cheme- 
tron Corp., Chicago. 

Recently chosen directors-at-large 
are Jay Bland, General Electric Co., 
Schenectady, N. Y.; F. G. Singleton, 
Singleton Welding Supply, Kansas 


City, Mo.; C. B. Smith, Douglas Air- 
craft Co., Long Beach; and J. R. 
Stitt, R. C. Mahon Co., Detroit. 


Elected at the same time were 
the following district directors: G. W. 
Kirkley, General Dynamics Corp., 
Groton, Conn. (Dist. 1) ; J. W. Kehoe, 
Westinghouse Electric Corp., Pitts- 
burgh (Dist. 3); H. E. Schultz, Gen- 
eral Electric Co., Evendale, O., 
(Dist. 5); L. L. Baugh, Allis-Chalm- 
ers Mfg. Co., Springfield, Ill., (Dist. 
7); C. L. Moss III, Wyatt Metal & 
Boiler Works, Dallas (Dist. 9); C. B. 
Robinson, Air Reduction Pacific Co., 
San Francisco (Dist. 11). 

To add variety to the meeting, ar- 
rangements have been made for a 
tour on Wednesday of the Dresden 
Nuclear Station constructed 
for Commonwealth Edison Co. in 
Grundy County, Ill. Many types of 


Power 


welding were used in fabrication of 
the station. The 190-ft-wide contain- 
ment vessel alone required over 17,000 
ft of welds. 

Tentative plans have been made to 
also tour, on Thursday, the Super- 
heater Div. of Combustion Engineer- 
ing Inc., and the electrode plant of 
Champion Rivet Co. 
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You Can 


701 
521 
530 
610 
421 
625 
412 
336 
422 
200 
904 
906 
523 
221 
525 
226 
309 
723 
600 
700 
315 
408 
217 
436 
910 
234 
912 
908 
121 
500 
715 
326 
434 
504 
805 
621 
802 


Acetogen Gas Co. 

Air Reduction Sales Co. 

Alloy Rods Co. 

All-State Welding Alloys Co., Inc. 
Aluminum Co. of America 
Amalgamated Industrial Corp. 
American Manganese Steel Div. 
American Messer Co. 

American Platinum & Silver Div. 
American Pullmax Co., Inc. 
Ampco Metal Inc. 

Arcair Co. 

Arcos Corp. 

Aronson Machine Co. 

Aro Spot Welder Div. 

Balteau Electric Corp. 

Banner Welder Inc. 

The Berkeley Co 

Bernard Welding Equipment Co. 
Brennen, Bucci & Weber Inc. 
Budd Co. 

Cambridge Corp. 

Cam-Lok Div. 

Cayuga Machine & Fabricating Co. 
Champion Rivet Co. 

Contour Marker Corp. 

Coyne Cylinder Co. 

Dockson Corp. 

Emerson Electric Mfg. Co. 
Eutectic Welding Alloys Corp. 
Exomet Inc. 

Fenway Machine Co. 
Fibre-Metal Products Co. 

F & N Metal Products Inc. 
Frommelt Industries 

Liquid Carbonic Div. 

General Electric Co. 





See These Exhibitors at the Show 


Glendale Optical Co., Inc. 
Goss Gas Inc. 

Handy & Harman 
Harnischfeger Corp. 

Harris Calorific Co. 

Hobart Bros. Co. 

Robt. W. Hoffman Co., Inc. 
Robert Holmes & Bros. Inc. 
Independent Engineering Co. 
International Nickel Co. 
Jackson Products 

KSM Products Inc. 

Kaiser Aluminum Inc. 
Kedman Co. 

Kennametal Inc. 430 
Lenco Inc. 903 
Lewis Welding & Engineering Corp. 431 
Lincoln Electric Co. 411 
Linde Co. 300-305 
McKay Co. 321 
Magnoaflux Corp. 103 
Marquette Mfg. Co., Inc. 914 
Metal Removal Co. 317 
Metal & Thermit Corp. 614 
Metallizing Co. of America 804 
Mid-States Welder Mfg. Co. 629 
Miller Electric Mfg. Co., Inc. 623 
Milwaukee Electric Tools Co. 900 
Modern Engineering Co. 334 
National Cylinder Gas 730 
National Torch Tip Co. 617 
Neilson Stud Welding Div. 211 
Ohio Nut & Bolt Co. 700-A 
OXO Equipment Co. 216 
Page Steel & Wire Div. 533 
Pandjiris Weldment Co. 400 
Cecil C. Peck Co. 920 


117 
204 
425 
120 
601 
633 
609 
332 
323 
516 
320 
733 
803 





Philips Electronics Inc. 

C. E. Phillips & Co. 

Picker X-Ray Corp. 

Precision Welder & Flexopress Corp. 
Pure Carbonic Co. 

J. M. Ragle Industries 

Reid Avery Co. 

Robotron Corp. 

Robvon Backing Ring Co. 
Selistrom Mfg. Co. 

Sight Feed Generator Co. 
Simonds Abrasive Co. 

Singer Glove Mfg. Co. 

A. O. Smith Corp. 

Smith Welding Equipment Corp. 
Sperry Products Inc. 

Square D Co. 

Steffan Mfg. Corp. 

Stoody Co. 

Storch Products Co., Inc. 
Sylvania Electric Products Inc. 
Taylor-Winfield Corp. 

Tec Torch Co., Inc. 

Tempil Corp. 

Tweco Products Inc. 

Uniflex Cable Div. 

Unique Equipment Inc. 
United Wire & Supply Co. 
Vacuum Tube Products Co., Inc. 
Victor Equipment Co. 

The Webb Corp. 

Welding Alloy Mfg. Co. 
WELDING ENGINEER 
Martin Wells Inc. 

Weltronic Co. 

Westinghouse Electric Corp. 
Worthington Corp. 








Tuesday at noon, president-elect 
MacGuffie will officially open the 
Welding Show at the International 
Amphitheatre when he flame-cuts a 
chain stretched across the opening to 
the exhibits. 

The show will run from April 7 
to 9. Hours will be 12 noon to 10 
p-m. Tuesday, 10 a.m. to 10 p.m. 
Wednesday, and 10 a.m. to 6 p.m. 
Thursday. 

Some 15,000 persons are expected 
to visit the booths of more than 110 
manufacturers who will present prod- 
ucts and exhibits with the theme of 
the show, “Production,” in mind. 

One exhibit that should draw 
crowds is that of Amalgamated In- 
dustrial Corp., Philadelphia, who will 
show the European-constructed Elec- 
troslag welding machine. The Verto- 
matic machine, using the Electroslag 
process developed in Russia, permits 
the welding of plates 1-in. thick, and 
upwards, in a single pass in the 
vertical position. Though the process 
has been given much publicity in 
the trade press in recent months, it 
first mentioned in WELDING 
ENGINEER in November, 1957. 


was 
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A taste of the extraordinary fu- 
ture that is ahead for the world 
and the universe—will be presented 
by A. O. Smith Corp., Milwaukee. It 
will show models of products that 
look as if they were taken from the 
set of a Hollywood science fiction 
movie. 

One of the products is Stellerweld, 
a self-contained welder powered by 
nuclear reactions. Another unit is 
the Vega, a portable anti-gravita- 
tional welder able to float at a pre- 
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APRIL is National Welded Products Month, 
as proclaimed by President Eisenhower. 
Though originated by WELDING ENGINEER 
last September, AWS 


now sponsors it. 


determined level in the air along- 
side the weldor, and pulled about 
with ease as he moves from location 
to location. 

Other futuristic equip- 
ment to be shown include a cosmic- 
ray powered welder, a self-contained 
hand gun, and an air-conditioned 
helmet. 

A special ladies program has been 
planned for the week, so don’t leave 
the women home. Sunday evening, 
April 5, a get acquainted social will 
be held. Each morning a continental 
breakfast will start off a day filled 
with such activities as card and thea- 
ter parties, and sightseeing tours and 
luncheons. 


welding 


Chicago’s many night-spots, 
featuring talent prominent in the 
entertainment field, will provide So- 
ciety members and their wives many 
hours of evening enjoyment. If the 
legitimate theater is what you like, 
many popular stage dramas and mus- 
icals will be playing. 

Restaurants specializing in the 
cuisine of other countries will offer 
after-theater eating variety. 





ELECTRON beam vacuum welding unit 
is capable of welding highly reactive 
materials with ease while reducing 


contamination and producing quality welds. 


FUSION ARLA 
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ELECTROSTATIC 
Focusing SYSTEM 
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by W. L. Steinkamp 
and W. L. Wyman 


General Electric Co. 
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e Better weld quality 


A nuclear age process... 
ge | 


e Reduced costs 


Electron beam welding—a new 
development for industry 


with a small spot-focus, and given 
directional velocity. 


BECAUSE OF THE HIGHLY 
metals and alloys being used for 
nuclear components, inert-gas_ weld- 
ing has seen extensive development 
in the past few years. However, some 
limitations of the process were ever- 
present. 


reactive 


Fabrication of these components 
demanded three improvements: mini 
mization of weld contamination by 
reactive gases, better weld quality, 
and reduced costs. A _ nuclear-age 
welding process was the 
electron beam welding. 


answel 


The new process causes fusion 
welding in a localized area by bom 
bardment of parts with a beam of 
high-energy electrons. The entire op 
eration is done in a vacuum cham 
ber. (See WeldWorld; Wevpinc EN 
GINEER, Oct., p. 13.) 

When a spiral tungsten filament is 
heated above 2,600 K, a large num 
ber of electrons are emitted from 
the filament surface. The electrons 
must be concentrated into a beam 


When the beam strikes the parts 
to be welded, kinetic energy of the 
electrons is converted to heat—and 
melting and fusion result. (Kinetic 
energy per electron is equal to 1% 
mv” where m is electron mass and 
v is velocity.) Welding energy can 
be changed by varying either the 
number of electrons in the beam, o1 
electron velocity. 

Since velocity is a function of the 
potential between the electron gun 
and the work pieces, electron velocity 
increases as voltage increases. Fila- 
ment heat, voltage, space charge, dis- 
tance between the gun and work 
pieces, all contribute to changing the 
current or number of electrons strik- 
ing the work pieces. 

By moving the parts to be welded 
at a suitable speed under the beam, 
a continuous weld can be made. 


The welding chamber is first 
evacuated with a rough pump which 


a 


lowers pressure to 25 microns in one 
minute. A diffusion 
the chamber 


reduces 
more, 


pump 
pressure 
down to one micron. 


even 


At this pressure the atmosphere 
has been reduced by a factor of 
99.9999%. Contamination in this at- 
mosphere, as compared to atmos- 
pheric air, is one part per million. 

As mentioned above, a high-pur- 
ity tungsten filament when heated 
above 2,600 K will discharge 6 x 10"* 
electrons per second for each square 
centimeter of its surface. (A pure 
tungsten filament is used rather than 
the more efficient thoriated or oxide- 
coated filaments because of known 
damage to these latter types. ) 


Electrons are accelerated by 
a potential of several thousand volts. 
Within the available power limits, 
the best operating range is 6,000 to 
10,000 volts. Lowest voltage used 
to date is 1,800; highest available 
voltage is 10,000. 

While being accelerated, the elec- 
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trons are also focused into a beam. 
The most suitable spot diameter for 
welding ranges from 1/32 to \% in. 
Because the heat can be concentrated 
in a very narrow region, thin ma- 
terials are easily welded; heavier 
sections, however, need a larger spot. 

When the combination of voltage 
and current (varying from 20 watts 
for foil to 1,000 watts for 14-in.- 
thick material) is high enough, suf- 
ficient heat for welding is produced. 

When welding any nuclear fuel 
elements, purity of the atmosphere 
surrounding the molten metal must 
always be considered. Normal pres- 
sure used with electron beam welding 
removes 99.999987% of the air in 
the system. As a result, a highly- 
reactive metal such as zirconium can 


Mechanical properties of Zircaloy-2 
as welded versus annealed parent metal 





Tensile Yield Strength 
strength (0.2%, offset) 
1000 psi 1000 psi 


Specimen—in. Area 


reduction °/, 





0.020 thick parent metal 63.8 46.6 44.8 


0.020 thick all weld 52.4 50.0 20.6 
0.020 thick all weld 50.9 45.6 25.0 
0.020 thick all weld 53.5 48.1 19.0 
0.030 thick parent metal 47.8 42.8 48 
0.030 thick parent metal 47.2 43.2 50 


0.030 thick all weld 61.8 58.2 43 


be welded with no increase in oxy- 
gen or nitrogen content, and a size- 
able reduction in hydrogen content. 


0.060 thick parent metal 60.8 50.0 47 


Inert-gas_ shielding problems, 0.050 thick parent matet 2, me fy 
e.g-, water vapor in the shield, inert- 
gas trapped in the puddle, air in 
the shielding ges, turbulence, and 
erratic arc action, are eliminated. 

In electron beam welding, three 


0.060 thick all weld 57.4 54.0 36.4 











SOME mechanical properties of Zircaloy-2 were evaluated and results are shown in this 
table. Comparison is between as-welded specimens and the parent metal. 


factors insure essential elimination 
of contamination: the electron beam 
is non-reactive; any gas resulting 
from the molten metal is carried off 
by the vacuum system; 


and most 
foreign 


particles are ionized into 
positive particles attracted to the 
gun and away from the weld area. 


One other advantage should be 
mentioned: the harsh starts common 
to other welding processes are not 


FUEL element end-cap of Zircaloy-2 was welded with the new 
process. Photo at far left shows the as-welded component in actual 
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encountered because of the smooth 
heat buildup to the material melting 
point. 

Within the restrictions of time, 
available equipment and _ special 
techniques required, electron beam 
welding has been applied principally 
to fabrication of nuclear fuel ele- 
ments using Zircaloy-2, aluminum 
and stainless steel. 

Initial work on Zircaloy-2 deter- 
mined that procedures generally ac- 





rrr rrr rrr 


— Electron Beam Weld 











= 0.035 








JOINT DESIGN 





ceptable for Tig welding could be 
used satisfactorily on butt, edge, plug 
and cap welds. 

Mechanical properties (see table) 
were evaluated and showed tensile 
strength to be approximately 10% 
lower than the annealed parent metal 
(an average of 21 tests on 0.026-in. 
material). Yield strength increased 
markedly and approached 
strength. 

The anticipated decrease in duc- 


tensile 


size. Center drawing illustrates the joint design, while the photo on 
the far right is a microsection of the weld area. 
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Thermo- 


couple 


Fuel ele- 
ment 


jacket 


‘STAINLESS steel thermocouple was welded to a stainless end-cap by the electron beam 
process. Thermocouple sheath at point of attachment is a 0.060-in.-diameter, 0.010-in. 


wall tube. 


tility was verified in the reduction 
of area measurements. On the whole, 
weldments of Zircaloy-2 behaved in 
much the same way as conventional 
metals converted from a rolled to a 
cast structure as a result of fusion 
welding. 

Corrosion rate when exposed to 
high-temperature water is one of the 
first considerations for any Zircaloy-2 
weld. Because of the loss of corrosion 
resistance when heated in an oxygen 
and nitrogen-containing atmosphere, 
a series of autoclave tests were made 
to determine water corrosion proper- 
ties. 

Specimens were placed in a static 
de-ionized water autoclave operating 
at 686 F and 3,000 psi. They were 
checked and weighed after 10 days, 
and then every 30 days after the first 
inspection. 


Test results indicated corrosion 
resistance of the weld and heat-af- 
fected zone to be as good as or better 
than the parent metal. White cor- 
rosion products were detectable on 
the surface of 0.020-in. specimens af- 
ter 4,266 hours, or approximately 
177 days. The 0.030 and 0.060-in. 
specimens are still in test. 

Gas analysis exhibited no increase 
in oxygen or nitrogen content in the 
weld specimens within the limits of 
the test’s accuracy. (Limits are + 
20% for oxygen and nitrogen and 
10% for hydrogen. As was expected, 
hydrogen content was reduced. ) 

Although stainless steel can be Tig 
welded with relative ease, certain 
applications are better done with elec- 
tron beam welding, especially when 
joining thin to heavy sections. 
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Other applications include closure 
of vessels without the problem of 
internal gas-pressure buildup, which 
often causes weld blow holes when 
sealing with conventional welding 
processes. Mechanical properties (duc- 
tility, tensile strength) are the same 
as annealed base metal. 


Development of electron beam 
welding of aluminum has been di- 
rected toward nuclear fuel-element 
closure requirements. These include: 
(1) fuel elements braze-bonded with 
a eutectic aluminum-silicon alloy, 
then fusion welded across the brazed 
joint, (2) Al-Si bonded, internally 
and externally cooled elements, (3) 
unbonded natural uranium elements, 
(4) uranium oxide elements, (5) 
aluminum alloy core elements, and 
(6) hot pressed elements. 

Each of these applications com- 
pared favorably with conventional 
methods of closing, and in some 
cases, electron beam welding offered 
a solution to problems encountered 


when welding aluminum with conven- 
tional methods, e.g., elimination of 
“blowouts” in the weld area when 
closing unbounded elements. 

In general, other metals currently 
in use can be satisfactorily welded 
with the electron beam process, with 
the possible exception of chromium 
and magnesium which have high- 
vapor pressure at melting point. 

Extensive work has not been done 
to determine mechanical properties 
of these other materials, however, 
superficial inspection indicates they 
are excellent (except for molybdenum 
and tungsten where further study is 
needed). 


Welding cost is another impor- 
tant factor in electron beam welding. 
The only direct operating cost when 
using this process, other than labor, 
is electricity. 

When 1,080 aluminum or stainless 
components were welded, cost to- 
talled $1.13 for a 24-hour period. 
Tig welding the same components 
would cost $6.67. For materials such 
as zirconium or other reactive metals, 
electron beam welding costs remain 
the same, while the cost of Tig weld- 
ing increase to about $35 for the 
1,080 elements. 

This new process is the answer to 
contamination, weld quality and cost 
when fabricating nuclear fuel ele- 
ments. 

* * * 

The work of the following indi- 
viduals is acknowledged: I. M. 
Brickey, general assistance; R. H. 
Todd and Ruth B. Ely, metallogra- 
phy; R. A. Thiede, corrosion tests; 
L. J. Chockie and the Physical Metal- 
lurgy Group, mechanical testing; J. 
L. Hascall, photography; and Dr. S. 
H. Bush, review and suggestion. 


TYPICAL weld and microsection of weld made on an unbonded aluminum fuel element is 
shown above. Consistent high quality and clean porosity-free welds can be made on this type. 
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Color, texture 
high-strength-and 


it’s weldable... 
Vinyl-coated steel 


sheet introduced 


to industry 


Alar 
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Figure 2 
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Figure 4 


FOUR welding techniques for joining the new vinyl-coated steel 
sheet have been successful. Depicted in the drawings above, they 
are (figures | through 4 respectively): Graham stud welding; 
projection welding with a capacitor discharge; spring-loaded 
electrode welding; and magnetic force welding. 
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PLASTICS AND STEEL sheet have been combined success- 
fully to create a versatile product with applications rang- 
ing from railroad car and living room fixtures, to desk 
accessories and picnic coolers. 

The new material, which is weldable, is produced by 
United States Steel Corp. and is known as vinyl-coated 
steel sheet. 

In developing this material, company researchers 
boiled, bent, scratched and stain-tested samples of the 
plastic-coated steel sheet. The results—a “till death do 
us part” marriage. 

The liquid vinyl can be applied in coatings ranging 
from 0.008 to 0.020 in. thick, and may be specified in 
increments of 0.001 in. within this range. Steel sheets 
are available in gages from 18 through 28. Widths range 
from 24 to 52 in.; lengths from 30 to 144 in. 


In manufacturing the vinyl-coated steel, cold-rolled 
or galvanized sheets in coils are first fed into a cleaning 
unit. The strip is then given an electrochemical treatment 
where slight surface etching occurs and a small chemical 
deposit is made. 

In the next step the sheet is roller-coated with a thin 
film of thermosetting adhesive. A second roller applies a 
suitable primer material to the reverse side as a corro- 
sion protective. 

The two coatings are cured simultaneously in an oven, 
then the vinyl coating is applied by a reverse roller. After 
heat-curing the plastic, a permanent bond results. 

While still hot, the steel strip passes through embossing 
rolls which impress a selected texture into the vinyl. 
After cooling, the product is either coiled or cut into 
lengths. 

Extensive tests by the company show the coated steel 
can be sheared, slit, punched, lock-seamed, stamped, 
drawn or roll-formed without damage to the coating or 
change in color. Elongation of 30° is possible. 


In joining the new metal, however, spot welding 
operations normally used on this thin-gage steel must 
be modified. Vinyl is a good insulator, so the current 
flow must be controlled indirectly, i.e., from the back 
side of the sheet. 

Four welding techniques have been applied success- 
fully by the company: Graham stud welding; projection 
welding with a capacitor discharge; spring-loaded elec- 
trode welding; and magnetic force welding. (See figures 
| through 4.) Variations of these four techniques have 
produced high-standard welds. 

Most of the other fastening methods usually employed 
on thin-gage steel sheet can also be used. 


Under testing conditions, the coated steel showed 
good physical properties. (The material can stand up 
under continuous 160 F temperatures, for two days 
under 212 F. At 350 F it will soften, and at 400 F it 
will char. It is not combustible, however.) Resistance to 
scuff, abrasion and stain is excellent, according to the 
company. 

Since the new product has color, texture and steel’s 
high strength, as well as good physical properties, U. 5. 
Steel says manufacturers will have greater opportunity 
to express beauty in their products. 





Army's Redstone and 
Jupiter missiles 


are on target 


‘ er: “es Ss 
REDSTONE ballistic missile shell is readied 
for simulated flight test back of Michigan 
Ordnance Missile plant near Detroit. Tower, 
60-ft high, enables engineers to test shell 
structure for effect of actual flight loads. 
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TANK section of Jupi- 
ter missile is fabri- 
cated by Mig welding. 
Extraordinary pre- 
cautions are taken to 
insure quality of welds 
in aluminum alloy. 
Such quality control 
has resulted in most » 
successful of nation's 


missiles. 


| Pipa ACCUSTOMED to important 
roles, welding is lending vital as- 
sistance to one of the nation’s newest 
industries—missile fabrication. 

At a government-owned plant in 
Sterling Township, Mich., near De- 
troit, Army Jupiter and Redstone 
missiles are being produced on an 
assembly-line basis by Chrysler Corp. 
The company’s Missile Division oper- 
ates the facility. 

If the United States is indeed lag- 
ging in the missile and rocket field as 
some experts aver, you wouldn't know 
it from the appearance of this new 
kind of industrial plant 
strange machinery and 
tronic sounds. 

All but the most highly classified 
areas of the site were recently opened 
to the press. Open to inspection were: 

@ Parallel Jupiter and Redstone 
assembly lines where as many as 
300,000 parts are combined to form 
a single missile. 

@ Elaborate test installations that 
put missiles through simulated launch- 
ings and flights duplicating conditions 
of pressure, wind force, thrust, heat, 
vibration and climatic conditions. 

q Intricate inspection procedures 
and equipment, including unique ap- 
plications of X-ray, to insure that 
missiles produced meet the one ac- 
ceptable standard of quality 
tion. 

@ Production of ground support 


with its 


eerie elec- 


perfec- 


equipment—miniature Cape Canaver- 
als on wheels, used by Army and Air 
Force units to transport, set up, fuel, 
test and fire Jupiters and Redstones 


in the field. 


The Redstone is a medium range. 
liquid-fueled supersonic ballistic mis- 
sile intended for surface-to-surface 
use against ground targets far beyond 
the range of conventional artillery. It 
is approximately 63 ft long and 5 ft 





Man-made planet 


Shortly after this article was 
prepared, the five-stage Juno II 
missile (of which Jupiter is a 
part) launched a 13-lb, gold- 
plated satellite into outer space. 
Pioneer IV is now in solar orbit. 











10 in. in diameter and uses alcohol 
and liquid oxygen as a propellant, and 
hydrogen peroxide to generate steam 
for operation of some internal equip- 
ment. 

The Jupiter is an intermediate 
range ballistic missile designed for 
use against ground targets at ranges 
up to 1,500 nautical miles. It is ap- 
proximately 60 ft in length and 105 
in. in diameter. A kerosene-base fuel 
and liquid oxygen combine to pro- 
vide the propellant and to generate 
power for some internal operating 
systems. 
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ASSEMBLY-line employees move Jupiter engines (left foreground) into position for installa- 
tion into missile's booster section during final assembly operations. Jupiter's booster section 
is also used as first stage of Army's Juno Il moon rocket series. In right background is 


Redstone assembly line. 


The Redstone is composed of three 
parts which can be assembled in the 
field immediately prior to launching. 
These are a power plant unit, a fuel 
tank unit, and a warhead and control 
unit. The Jupiter has but two parts- 
the thrust unit, containing rocket en- 
gine and fuel tanks, and the warhead 
unit, containing either nuclear or 
conventional warheads and fuzing 
systems. 

Chrysler missile engineers employ 
a foolproof method of testing the re- 
liability of welded joints in missile 
shells. By means of a lightweight 
portable X-ray unit suspended within 
the 58-ft aluminum shell of the Jupi- 
ter, engineers can ascertain the per- 
fection of each section weld before 
the shells are subjected to hydrostatic 
stress tests. 


Results of the X-rays are im- 
printed on strips of film wrapped 
around the exterior of the missile 
shell wherever welds have been made. 
An accurate radiograph of the weld- 
ed section is then studied to deter- 
mine weld quality. 

In welding aluminum alloy, inert- 
gas processes are used. Under unfa- 
vorable conditions, the welds may in- 
clude gas pockets or minute particles 
of foreign matter which impair weld 
strength. Application of the X-ray 
process enables Chrysler to verify 
quality of the work before the shell 
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is assembled any further. 

The X-ray unit operates on about 
125,000 volts and was first developed 
for testing Chrysler-built Redstone 
missiles. 


But testing doesn’t end here. Among 
the quality-control procedures is sim- 
ulated flight. 

Tests conducted within a 60-ft steel 
tower at the plant duplicate aerody- 
namic loading and pressure condi- 
tions encountered by both missiles 
during actual firings. 


Laboratory simulation of launch- 
ing and flight conditions has con- 
tributed to the high degree of relia- 
bility attained by these Army mis- 
siles. (The Redstone has been fired 
successfully 35 out of 38 times; the 
Jupiter eight times, with four par- 
tially successful launchings and no 
failures; the Jupiter-C, a composite 
four-stage rocket vehicle, has been 
successful eight times, partially suc- 
cessful once and has never failed. It 
is the Jupiter-C that launched five 
Explorer satellites, two of which 
failed to orbit.) 

Following a complete test cycle, 
most affected by the 
stresses applied within the test frame 
are subjected to further tests inside 
the plant. 


those parts 


As a final evaluation, material sam- 
ples are cut from each structural part, 
X-rayed, then stretched to failure. 


GIANT welding fixtures such as pictured above are used by Chrysler to fabricate huge 
ballistic shells. Firm's Missile Division operates government-owned plant where Jupiters and 
Redstones are produced on assembly-line basis. 





ALUMINUM bus bar for an aluminum pot- 
line is welded in first field application of 
Kaiser's Econoweld process. 


by M. B. Kasen, George Allen 
and F. R. Baysinger 


Qualiweld, Chlorecon 
and Econoweld were 


introduced in WE last 


hi 


Application data on Kaiser's 


year. Here is the... 


APPLICATION PROCEDURES and basic 
welding data have been released re- 
cently on three new 
Mig (metal inert-gas) 
aluminum. 

The patented processes, Qualiweld, 


processes for 


welding of 


Chlorecon and Econoweld, were in 
troduced early last year by Kaise1 
Aluminum & Chemical Corp., and 
were a result of research into the 
causes of porosity and dross in alu- 
minum welding. (See Kaiser’s 3 neu 
Vig techniques for welding alumi- 
num, WELDING ENGINEER, March, 
1958, p. 36.) 


Each process requires gun modi 
fication to allow gas passage through 
the contact tube. With a converter 
part (the only change necessary) the 
contact tube gas may be introduced 
either at the gun back or, if design 
requires it, at the nozzle end. 

Because of the chlorine used with 
the Qualiweld and Chlorecon proc- 
esses, various additional equipment 
is recommended. A gas _ regulato 
made for dry chlorine service should 
be used, and should have a Monel 
check valve on the outlet to prevent 
entry of moist air. 

A flow meter capable of accurately 
dispensing argon at 0.5 cfh is ade 
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new Mig techniques 


quate. However, it should be resistant 
to dry chlorine, or at least have all 
its copper parts nickel-plated. (The 
electroless nickel process is very sat 
isfactory. ) 

To start and stop additive gas flow 
simultaneously with the major shield- 
ing-gas flow, a solenoid valve, in- 
serted in the additive line, should be 
connected in parallel with the gas- 
flow solenoid in the welding drive 
unit. Those parts exposed to the ad- 
ditive gas should be nickel plated. 

Contact tubes used with these two 
chlorine-additive processes must be 


chlorine resistant. Plating of con- 


ventional copper alloy tubes by the 
electroless nickel process is again rec- 
ommended. 

(Jualiweld uses either a mixture of 
argon plus chlorine, or helium plus 
chlorine in the contact tube, with 
argon or helium as the outer shield. 
Chlorine entering the arc area via 
the contact tube at 0.02 cfh will gen- 
erally counteract hydrogen porosity 
normally encountered when welding 
with Al-Mg or Al-Mg-Mn alloy filler. 

(To obtain this amount, a mixture 
of 97% argon plus 3% chlorine at 
a flow rate of 0.7 cfh, or a mixture 
of 99.5% argon plus 0.5% chlorine 


CONTACT tube gas converter has been installed on one of the three basic Mig welding 


guns shown on the next page. 
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(4) Crawford 600-7-2 swagelock tube fitting; 
OD by 5/32-in. ID by 1/16-in. Micarta washer; 
fication; and (7) part modification. 





SECTION Assempiy View 
Dare over 





SUGGESTED adapters for three basic Mig welding guns are 

shown in drawings. Airco gun (left) requires: (1) 1/8-in. OD by 

.030-in. wall by 4-in. long copper tubing, (2) No. 189D elbow, Im- 

perial treaded eer type D; (3) 5/16-in. ID by 7/16-in OD “O” Micarta; 
rubber ring; (4) 1-1/4-in. by 2- 11/16-in. polystyrene; (5) 7/16-in. in. 

D by 1-in. Slides: con (6) 1-1/4-in. D by 3/16-in. brass. The 





(5) 11/32- 
(6) part modi- 


GE gun (center) requires: 


copper tubing; (2) asbestos string; 





(1) 1/8-in. D by .030-in. wall by 4-in. 
(3) 15/32-in. 


needs: 


D by 1/4-in. 0.040-in. 


(1) Oxweld two-way 18 by 20 oxygen adapter and 
D by 1-7/16-in. brass. 


Third gun by Linde (right) 
(2) 








at 4.2 cfh. will produce 0.02 cfh 
chlorine. Rate of chlorine addition is 
not very critical.) 


When additive gas flow is less 
than one cubic foot per hour, how- 
ever, a normal flow of outer shielding 
gas is required. This outer flow rate 
will vary widely, depending on the 
particular conditions under which the 
weld will be made. 

For example, an outer flow of 35 
cfh may be adequate for flat posi- 
tion automatic welding in a draft- 
free location using argon. But 100 to 
150 cfh may be required for over- 
head welding in a drafty area. 


For any particular welding set- 
up, the required outer gas flow 
should be carefully checked by reduc- 
ing flow until weld quality suffers. 
The flow should then 


be increased 


slightly to provide an adequate safe- 
ty margin. Some helium is preferred 


for other than flat position welding. 

Qualiweld is an effective means of 
reducing aluminum 
and when using 
magnesium filler wires. Best results 
are obtained in flat position with 
fully automatic welding. (Extensive 
out-of-position tests were not con- 
ducted with this process, but were 
made with the Chlorecon process de- 
scribed below.) 


weld porosity 


dross aluminum- 


One weld characteristic of Quali- 
weld is the grey-black surface film on 
the deposit. This is similar to the 
black deposit occurring with helium- 
shielded aluminum welds and is 
caused by a light oxide coating which 
is easily wire-brushed. 

Table 1 shows typical welding pro- 
cedure data. Wide variations in cur- 
rent conditions from those listed can 
be used to meet individual require- 
ments. Data is similar to that cited 


in code-qualified weld procedures. 


To demonstrate Qualiweld effec- 
tiveness, a number of commercial 
Mig filler wires in various aluminum 
alloys were tested. First a control 
weld was made using argon in the 
conventional manner. 

The test was repeated under identi- 
cal conditions using the Qualiweld 
process. Radiographic tests were then 
run on these 34 wires. Argon plus 
3% chlorine at 0.5 cfh was used i 
the contact tube, with 60 cfh argon 
in the outer shield. 

A definite improvement and re- 
duction in porosity were indicated 

16 welds; 10 were of initial high 
quality and unchanged by Qualiweld; 
8 remained unchanged. Of the un- 
changed 8, only two wires were alum- 
inum-magnesium alloy. The other six 
were 1100 and 4043 types, generally 
not improved by chlorine additive 
techniques. 

(It should be noted that Qualiweld 
will reduce hydrogen-caused porosity, 





Plate 
Thickness 
Inch 


Welding 
Position 


Joint 
Style 





Number 
of Beads 


Shielding Gas 





Contact Tube 


Regular Cup Welding Current 





Filler Wire 
Diameter 


Inch Type 


Flow CFH 


Type Flow CFH Volts 


—Amps_ 





Flat 1/2 60° Vv 


3/4 60°V 
60° dbl V 
Vertical 70° Vv 
70° Vv 
60° Dbl V 
Horizontal 70° Vv 
70° Vv 
60° Dbl V 


Overhead 1/2 70° Vv 


3/4 70° Vv 


1-1/4 60° Dbl V 





4 
7 
12 
6 


6 
10 
24 

8 
22 
28 


TABLE !—Typical procedures for welding aluminum 


3/32 A+3% Clo 1 


7 (weaved) 


1 
1 
2 
2 
12 weaved) 2 
2 
2 
2 
4 


4 
4 
by Qualiweld 


process using 


5086 material with 


Argon 60 24-27 325 


” ” ” 
” nw 
200-220 
” 
220-230 
" 


190-210 


5356 filler. 
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Plate 
Thickness 
lech ___ 


Welding 
Position 


Joint Style 


Sh 


ielding Gas 





Contact Tube 


Regular Cup Welding Current 





Filler Wire 
Diameter 
Inch 


Number 
of Beads 





Flat Single or Do 


(60° Includ 
Horizontal 


Single or Do 
(60-90° Incl 


Vertical Single or Do 


(60-90° Incl 
" 
" 


Overhead 


(60-90° Incl 


(1) With 1100 and 4043 fillers 





Single or Double 


uble Bevel 
ed Angle) 


2 1/16 


3/32 


uble 
uded 


Bevel 
Angle) 


uble 
uded 


Bevel 
Angle) 


Bevel 


uded Angle) 


Type (2) 


He or A+4#%Clo 


He + 1/2% Cl 


" 


inert gas at 5 cfh down the contact tube can be used without theCl addition. 
TABLE 2—Typical procedures for welding aluminum by Chlorecon process using 5086 material with 5356 filler. 


Flow Type Flow Volts Amps 


4 Argon 26-28 240-250 


26-30 280-300 


" 


320-370 


220-240 
220-240 
250-280 


180-220 


190-230 
260-290 


180-200 


180-200 
190-220 








but 
by 


not necessarily porosity caused 


other variations, i.e., excessive 
current, loss of shielding. impropel 
welding techniques. ) 

The Chlorecon similar 
to Qualiweld and uses either an inert 


plus-chlorine 


process Is 


gas or an inert in 


fas 


the contact tube with 
inert gas in the outer shield. 

In this 
flow is reduced to 


a low 


process, outer-shield 


low 
better shielding efficiency from 
dual effect of contact tube gas 


flow 


15-30 cfh. T 


flows are possible because of 


ol 


vas 


hese 


the 
and 


the outer shielding gas. Helium 
0.5% 1 cfh is the 
ferred contact tube gas. 
Welding procedures for Chlorecon 
are given in Table 2. Manual Mig 
welding in all positions is preferred. 
Automatic welding is not generally 


plus 


chlorine at pre- 





With Chlorine (2-4 cfh 


through 


He 
the 


Witn U.,o 
regular 


Filler 
Alloy 


Parent 
Plate 


Welding 
Position 
EC-H12 Vertical 
Overhead 
6061-T6 Vertical 
Overhead 


5083-H113 Vertical 


Overhead 


5086-H32 Vertical 


Overhead 


Without Chlorine 





EC-0 1100 Vertical 


Overhead 


5083-H113 5183 


Vertical 
Overhead 


5086-H32 Vertical 


Overhead 


5086-H32 Vertical 


Overhead 


(1) Not determined. 
TABLE 3—Mechanical properties of Chlor 





(5cfh He through the contact tube + 15 cfh Arg 


Cl through the contact tube 


nozzle 


+ 


No. of Tensile 
_Specimens __ 


Avg. Tensile 
Strength psi 


10600 
10900 


12 
12 


12 
12 


30500 


31500 


40600 


40100 


39900 


12 


20 cfh 


Argon 


Avg. Yi 


Strengt 


(1) 


(1) 


eld 180° ASME 


Bend Test 


Avg. Elong. 
% in 2 in. 


h psi 


34.2 Sound 
30, . 
12. 
ii. 
16. passed 
failed 


passed 
failed 


passed 
failed 


passed 
failed 





10500 
10600 


6 
6 


6 42000 
41600 


37900 


39100 


39100 


39300 


econ weldments in varicus aluminum alloys. 


on through the regular gun nozzle. 


4000 
4300 


19200 


19800 


1710¢ 


14700 


16700 


16500 


62.8 
59.3 


Sound 


" 


16.8 passed 


failed 
17.0 passed 
failed 


5 


) 14.5 Sound 


20.6 passed 


failed 
Sound 


passed 
failed 
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Weldi. Current 
Plate as 


Welding Thickness 
Position Inch 





Shielding Gas 
contac OTS Regular Cap 
Filler Wire 
Joint Number Diameter 
Style Inch Type 
Sq. butt 2 1/16-1100 
3/8 bd bd 2 
3/4 70° Vv 4 
1-1/2 
Horizontal 1/4 


Flow CFH Type Flow CFH 


Volts Amps 
29-30 200-210 





Flat 1/4 Helium'!) 5 Nitrogen 15 


1/16-1100 ° 240-250 
1/16-1100 20 ” 

60° Dbl V 10 
Dbl Fillet 
3/8 “ 


3/4 3 


3/32-1100 ad 285-300 


1 each side 1/16-1100 210-230 


1/16-1100 230-250 


3/32-1100 260-280 


1-1/4 





(1) Contact tube gas should be determined by experimentation. 
power supplies, better welding characteristics are obtained with argon. 


3/32-1100 


With some 


TABLE 4—Typical procedures for manually welding aluminum by Econoweld process using EC material with 1100 filler. 


280-300 








recommended since high travel 
speeds with low gas flows outrun the 
shield and expose the pool to air. 

To minimize porosity with alumi- 
num-magnesium fillers (5000 series) 
in all positions, helium plus 0.5% 
chlorine gas may be used. With other 
fillers, welds can be made with 5 cfh 
straight argon in the contact tube in- 
stead of a chlorine mix. 

Mechanical properties of Chlore- 
con weldments with and without 
chlorine are shown in Table 3. Note 
that all data in this table is obtained 
from welds made in vertical and 
overhead positions. This is also as 
sumed valid for flat position welds. 


Tensile strength and elongation 
values of transverse weld tensile bars, 
flush-machined, fall within the range 
of values previously published for 
conventional welds with each alloy, 
temper and filler combination. Bend 
tests, however, showed failure of 
about 50% with both the chlorine 
additive and straight dual-shield low 
gas flow methods. No comparable 


cial plated or chlorine-resistant mate- 
rials are required.) 


Some difference has been ob- 
served in arc operation between con- 
stant voltage and drooping charac- 
teristic power supplies when used 
with this process. Choice of contact 
tube gas for test arc stability has also 
been found to vary with power sup- 
ply. 

Econoweld will be slightly more 
difficult for weldors until they be- 
come accustomed to the required 
short welding arc technique. The are 
is smooth with 4043 alloy wire, how- 
ever, a little more splatter occurs with 
1100 and 5000 series fillers. 

Welding procedures and mechani- 
cal properties are shown in Tables 
4 and 5 respectively. 

Tensile values obtained in EC 
aluminum transverse tensile speci- 
mens (11,000 psi ultimate, 5,000 psi 
yield, 48% elongation) compare well 


with values obtained with 


shielded EC welds. 


argon- 


Alloy 3003 welded with 1100 
alloy filler had 15,000 ultimate ten- 
sile strength and 34% elongation. 
Values for 6061, 5053 and 5086 al- 
loys, however, were somewhat lower 
than obtained with conventional 
welding. Bend tests were good with 
EC, 3003, and 6061, but not with 
5083 and 5086. 

Cause of the tensile strength and 
ductility loss is believed to be the 
higher magnesium burn-out with 
nitrogen shielding. For this reason 
Econoweld is not recommended for 
use on ASME unfired pressure vessel 
work, particularly with 5000 series 
alloys. 

For electrical bus welding, bead 
reinforcement should be left on the 
bus to offset the 8% high average 
resistance of the weld metal as com- 
pared to the parent bus. 





Parent 
Plate 


Filler No. of Specimens Avg. Tensile Avg. Yield % in 


Avg. 
Elong. 
180° ASME 


Alloy Alloy Results Based on Strength-psi Strength-psi 2 inches Bend Test 


EC 1100 215 





bend test data for out-of-position 
welds by conventional methods is 
available, so some difficulty should 1100 12 
be expected in meeting all code re- 
quirements at 20 cfh for this welding. oe ” 
Higher gas flows are therefore rec- 5356 16 
ommended for code applications. 5083 5356 
The Econoweld process uses 5 cfh 
| of inert gas through the contact tube 5086 5356 16 
and a minimum of 15 cfh nitrogen in 
the regular outer shield. Helium, q) 
argon-helium mixtures, or argon, in 
_that order, are preferred for use in 
| the contact tube. 
(Contact tube gas-line require- 
ments are similar to those for the 
other two processes, except no spe- 


11,600 5,500 48.0 Sound 


15,600 ql) 34.8 11 Passed 


1 Failed 
25,500 4.5 (2) 
27,800 8.2 Sound 


16 37,600 11.0 All Failed 


@ approx, 90° 
35,700 13,2 «3 


Not determined, 


(2) A 4-T diameter bend test was done on the specimens in the 6061-4043 
series. This is a more severe bend test than required by ASME for 
6061 with 4043 or 5356 filler alloy. 











TABLE 5—Mechanical properties of weldments in various aluminum alloys made by Econo- 
weld process. 
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Courtesy of Hobart Bros. Co 


AUTOMATIC submerged-arc welding is 
used to prepare ear blanks. Selection of 
wire must give the best balance between 
weld quality and cost. 


The final article in a series... 


Filler metals for joining 


by Orville T. Barnett’ 


ALTHOUGH BARE WIRES are used ex- 
tensively in automatic, semiautomati 
and manual welding of carbon and 
low alloy steels, no definite AWS 
specification has been published. 

Pending issuance of formal speci- 
fications on this highly complex class- 
ification, a temporary table has been 
compiled, adhering as closely as pos- 
sible to AWS procedures and ter- 
minology. 

For example, in the table, “E” 
(electrode) and “ER” (filler rod) 
describe submerged-arc and fas- 
shielded welding wire, or Tig filler 
rods as in standard specifications. 

The numbers following the symbol 
represent minimum tensile strength 
obtained when inert-gas welding the 
material. (When such figures are not 
available, submerged-ar 
used instead. ) 


ratings are 


* Assistant manager, Metals Research De- 
partment, Armour Research Foundation of 
the Illinois Institute of Technology, Chi- 
cago. 
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This system is based on the fact 
that inert-gas shielding neither adds 
to, nor subtracts from, the deposited 
weld metal’s alloy content. Sub- 
merged-are fluxes, however, are usu- 
ally modified to affect weld deposit 
chemistry and mechanical properties, 
and furthermore, 
chanical 


human and me- 
elements can cause sub- 


merged-are deposit strengths to vary. 


The final portion of the speci- 
fication indicates metal type, e.g., 
“Fe” for iron; “St” for steel; and 
the suffixes “HT1,” “HT2,” etc., for 
separate wire analyses. (These suf- 
fixes parallel as closely as possible 
the approved AWS-ASTM classifica- 
tions made for low-alloy-steel coated 
electrodes. ) 

No attempt has been made to cate- 
gorize special bare wires used in 
automatic welding. One of these is 
a hollow tube containing flux and 
gas shielding Another 
hollow-type contains flux and deoxi- 


ingredients. 





dizing chemicals, but is encompassed 
by a CO, shield. Still another wire 
carries magnetized flux into the arc, 
and receives added protection from 
a carbon-dioxide shield. 


With such a wide array of mate- 
rials from which to choose, welding 
engineers must select that process 
and filler metal providing the best 
balance between weld quality and 
cost, 

Wire package selection is not as 
simple as it would seem. One manu- 
facturer, for example, markets wire 
packaged in 11 different ways. 

These range from 25 to 80-lb coils 
wrapped in waterproof paper and 
strapped with steel, to 1,200-lb spools. 
Straight lengths are wrapped in bur- 
lap or placed in paper boxes. 


To keep wire clean and rust- 
free is the chief reason for these 
packaging methods. Many wires are 
flash coated with copper to further 
discourage rusting. If the welding 
engineer's objective is a clean wire, 
the more expensive packaging is war- 
ranted. 

On low-production work, smaller 
wire quantities are advisable. On the 
other hand, high production rates 
certainly call for large quantity pack- 
ages to minimize downtime for wire 
changes. 

Most bare welding wire is used in 
submerged-arc welding of low-alloy 
and mild steels. However, CO, shield- 
ed welding of mild steel is increasing 
while Mig and Tig have gained wide 
support for welding low-alloy steels. 

Application of those wires listed in 
the table is as follows: 


ER45-Fe and ER50-St—The 
first is applied to Armco iron, cast 
iron or mild steel, while the second 
is used on low-carbon steel. Inert-gas 
welding is the preferred method of 
application, 


ER55-St and ER65-St—Of the 
two grades, the former is more widely 
used, although both are suitable for 
general purpose welding on mild 
steel. These wires are used to produce 
butt and heavy fillet welds which will 
be subjected to intense shrinkage 
stresses. Among the steels welded by 
submerged-are using these filler met- 


als are ASTM-A7, A129 and A285. 


ER75-St-HT1 and HT2; E75- 
St-HT3 and HT4—The HT1 and 3 
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Description 


ER45-Fe 


Pure iron 


ER50-St 


Low-carbon steel 


ER55-St Med.-carbon steel 


ER65-St Med,-carbon 
killed steel 


ER75-St-HT 1! High-tensile steel 


ER75-St-HT2 High-tensile steel 
(inert-gas) 
E75-St-HT3 High-tensile steel 
(submerged-arc) 
E75-St-HT4 High-tensile steel 
(cC 9 gas) 


ER85-St-Al C-Mo steel 


ER85-St-B2 ‘r-Mo steel 
ER95-St-B3 


r-Mo steel 


ER90-St-B ‘r-Mo steel 


ER80-St-G ‘r-Ni-Mo steel 


ER85-St-G 


Cr-Zr steel 


Yield 


Submerged-arc 





Strength 
as-welded (psi) 


Stress 
Elong. 


relieved (psi) 
Ultimate |(% in 2 in.)|Yield Ultimat 


Gas-shielded* 


Strength 
as-Welded | Elongation 
Ultimate | (% in 2 in.) 


Elong. 
(% in 2 in, 





59,900 


68,700 


70,000 


77,900 


83,600 


85,000 


95,000 


*Argon or helium shielded except E75-St-HT4 which is CO, shielded 


44,700 63,500 


51,000 72,000 


66,900 79,900 


45,000 40.0 


50,000 35.0 
55,000 30.0 


67,000 30.0 


75,000 


75,000 


75,000 


75,000 


90,000 
80,000 


85,000 








TABLE shows the mechanical properties of weld metal deposited by iron and steel rods and 


wires. Suggested 
filler metals are used for submerged- 
arc welding on many high-strength 
steels when butt or 
made with single or multiple passes. 
They also perform well on as-welded 
and stress-relieved weldments. 

This filler metal is suited for weld- 
ing on the following base metals: 
ASTM-A7 steel for bridges and build- 
ings; ASTM-A53 welded and seamless 
steel pipe; ASTM-A131 structural 
steel for ships; ASTM-A201 carbon- 
silicon steel plates for boilers and 
pressure vessels; ASTM-202 chrome- 
manganese-silicon alloy steel plates; 
ASTM-A203 low carbon-nickel plates 
(provided impact values are high 
enough at service temperatures) ; 
ASTM-A212 carbon silicon plates for 
boilers and other pressure vessels; 
ASTM-A283 mild steel structural 
plates; and ASTM-A285 carbon steel 
plates. 


An ER75-St-HT2 filler 


fillet welds are 


metal can 


be used in an inert-gas atmosphere 
for heat treatable steels and pressure 


vessels, or occasionally 
on mild steel. 


with CO 


classifications 


parallel as close as possible 

With an argon-1% oxygen shield, 
manganese and silicon blend into the 
weld metal with practically no loss, 
thereby producing stronger welds. 
However, when CO, is used, the man- 
ganese and silicon are consumed in 
overcoming oxidizing effects of the 
arc, resulting in lower weld strength. 

To offset this, enough manganese 
and aluminum is added to the HT4 
filler metal to produce sound welds 
even with CO, shielding. Single and 
multipass welds have proved sound. 
Now in widespread use on mild steel, 
it has been successfully applied to 
some higher carbon, sulphur-bearing 
and low-alloy steels as well. 


ER85-St-Al—This filler metal 
provides a balanced deposit for butt 
and fillet welds on carbon-molybde- 
num steel, high-tensile steels and 
alloy steels in weldments that are 
almost always stress relieved. 

It is used most frequently on the 
following: ASTM-A202 chrome-man- 
plates; ASTM- 
A204. molybdenum steel plates for 


ganese-silicon steel 


AWS-ASTM procedures. 


boilers and other pressure vessels; and 
ASTM - A225 manganese - vanadium 
steel plates for boiler and pressure 
vessels. 


ER85-St-B2 and ER95-St-B3— 
Both are intended for chrome-moly 
pipes on pressure vessel welding. 


ER90-St-B, ER80-St-G and ER- 
85-St-G—These wires are used with 
an inert gas to weld such construction 
alloy steel as AISI-4130, AISI-8620 
and SAE-9115. They have contrib- 
uted to the advancement of welding 
aircraft structures, machinery parts 
and transportation equipment, which 
require both light weight and high 
strength. 

Although automatic welding does 
not seem destined to replace manual 
joining with coated electrodes as 
the prime steel welding method, it 
has enjoyed a steady growth in the 
past 20 years. This growth: will con- 
tinue as new wires, fluxes and gases 
give impetus to automatic welding 
applications, 
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PILOT machine (right) operates the one- 
to-ten Messer Sicomat cutting machine, 
which can cut two plates simultaneously. 
Center photo shows the plates, each with 
a 12-ft-wide maximum, being cut on the 
work tables. Bottom photo is a close-up 

of the cutting torches. 


* esis 4 eee 


“CYBERNETICS” PROVIDES the key to important future 
advances in oxygen cutting processes, according to 
Richard L. Deily of Messer Cutting Machine, Inc., New 
York. 

(Deily will speak on cybernetics of oxygen cutting at 
the annual AWS national meeting in Chicago. He defines 


cybernetics in industry as “automated processes for 
greater profits.”’) 


Application of automated cutting processes has 
been a long-established goal, and automated cutting tech- 
niques developed in Europe can be applied to many uses 
in the U. S. 

The application of electronic controls to oxygen cutting 
machines now permits the use of one-to-one scale draw- 
ings, one-to-ten scale drawings and remote control from 
any location. 

Most important of all, for future development, taped 
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Cybernetics — 
automated cutting 
for greater profits 


information from computers can be analyzed and used 
for furthering such processes, said Deily. 

Among the fields which offer great promise for wider 
application and improved use of these cutting systems 
are hot cut-off in steel mill rolling lines, plate edge 
preparation, and integration of manufacturing operations 
using steel plate. 

The impact of new control techniques will be assessed 
and improved in coming months, Deily stated. 


Problems such as precision design of torches and 
tips, the study of material handling and plate supports 
for reducing plate movement during cutting, and varia- 
bles in oxygen cutting processes themselves will require 
further study and analysis. : 

However, the promise of achieving greater accuracy 
and wider use of oxygen cutting seems assured, said 
Deily. 





LIGHTER, within closer 


dimensional limits than castings 


STRONGER, 


that’s the description used for loco- 
motive engine components currently 
being welded at an Electro-Motive 
Div. plant of General Motors Corp. 
on Chicago’s far south side. 

Except for moving parts, the en 
gines can be considered as almost 
all-welded fabrications. One example 
of a diesel engine component is a 
cylinder head retainer. 

These sleeve-like parts with tapered 
walls are welded into circular top 
openings of cylinder blocks. After 
some machining, an opening is flame- 
cut at one end of the retainer. An 
exhaust elbow (also a weldment) is 
then arc-welded into the hole. 


When forged, these parts were 
expensive both in initial cost and in 
required machining. And because of 
the tapered section, forming and then 
welding longitudinally presented too 
many problems. 

Thus experiments were conducted 
with “electro-molding,” a process in 
which a weld is made inside mold- 
like copper dams. Although a special 
machine setup was required, the re- 
sulting single-pass, uniformly high 
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ELECTRO-mold weld is made by feeding 
wire into a well enclosed by water- 
cooled copper dams. Flux is fed each 
15 seconds in small amounts. 


Lighter, stronger 
and less costly... 


Electro-molding 


by R. L. Peterson 
Electro-Motive Div. 
General Motors Corp. 


replaces 


forged engine components 


quality welds warranted it. 

The retainer section is generally 
wedge-shaped and measures 7 in. 
parallel to the sleeve axis; however, 
there is a %4-in. step 3 in. from the 
inner wall top. Outside at the top, 
there is a 30-deg taper to the point 
of maximum thickness (1-21/32 in.) 
and then a 7-deg taper from this 
point to the lower end. 

In a normal cycle, 30 bars are fed 
automatically through the walking 
beam furnace and are heated to 

.700 F, one bar being loaded and 
one discharged every 4 minutes. 

Leaving the furnace, bars are 
power-fed lengthwise into a bulldozer 
where a curved-recess die forms the 
piece around a fixed mandrel until 
a sleeve of the desired diameter and 


gap is produced. When formed to 
size, the sleeve is lifted by trolley 
tongs for removal to the three-station 
electro-molding machine. 

Each sleeve, with its thicker sec- 
tion on top, is lowered over a cen- 
tral mandrel and _ hydraulically 
clamped to bring the weld gap to 
the correct l-in. width between the 
square and parallel ends. Clamping 
includes hydraulically closing the 
water-cooled copper dams, one in- 
side, the other outside the retainer. 

At the bottom a 1% by %4-in. bar 
is placed radially in its own dam 
recess and is gripped by a ground 
clamp. 

A 7-in. deep by 1-in. wide well 
(varying radially in thickness) is left 
to be filled with weld metal, which 


BAR of wedge-shaped section (above left) enters the bulldozer for forming operation. 
After first operation, additional forming approaches final shape (above right). 
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fuses with the side-walls but not with 
the copper dams. Protective flux is 
fed so as to keep the pool submerged 
and adjacent copper walls covered 
with a fused flux skin. 

The Lincoln Electric welding head 
(arranged to weld in all three sta- 
tions) feeds a 7/32-in. mild steel 
wire downward into the weld axis. 
Wire is fed through a close-fitting 
copper sleeve which carries the cur- 
rent to the wire. At its lowest point, 
the sleeve is 3 in. above the well 
bottom. 

When the are is struck, the wire 
retracts to hold a nearly constant arc 
length. Rate of retraction is not con- 
stant because of the varying radial 
weld thickness. 

Thus the head is elevated at two 
different rates: faster in the first half 
where the section is relatively thin; 
slower above this where the section 
is thicker. A special mechanism 
varies the lift rate and the copper 
wire-sleeve rises with the head. 

|Ed. note—The process described 
here is reminiscent of the “electro- 
slag” process developed by the Rus- 
sians and reported by WELDING EN- 
GINEER, November, 1957, p. 53. The 
Russian method uses two or more 
electrodes to supply welding heat 
under a molten slag. Water-cooled 
shoes are placed against the vertical 
plate edges to contain the weld metal 
and slag. Temperature-sensing probes 
regulate upward travel of the welding 


head. | 


Welding at EMD is done at 


about 38 volts, d-c straight polarity, 
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WELDED retainer is 
ready to be lifted out 
after clamps and cop- 
per dams have been re- 
tracted. Weld is out- 
lined in black. 


providing current of 
about 1,150 amp, supplied from two 
750-amp generators. Voltage and cur- 
rent, however, are increased slightly 
as welding proceeds. 

A completed weld takes about 41, 
minutes arc time. (This does not in- 
clude loading, clamping and unload- 
ing time.) Approximately eight re- 
tainers per hour per head can be 
completed. 

Generally, only two stations are 
used at a time; work is loaded in one 
while a retainer is welded in the 
other. The third station is in reserve 
should any repairs and adjustments 
be needed in either of the other two 
stations. 

Since the molds do not always 
fit perfectly, asbestos cement is gen- 
erally required for calking joints at 
the copper backups to avoid molten 
metal loss. Each weld thus becomes 
a small electric-are furnace in which 


an average 


HORN fixture holds two 
pairs of exhaust elbow 
stampings for welding. 
While one pair is 
welded, the second is 
unloaded. 


a “hot top” is formed and the re- 
sulting “pipe” is cut off. 

Before entering the welding head 
feed rolls, wire is passed through 
two pairs of straightening rolls at 
right angles and above the head. 
These extra rolls keep the electrode 
straight and prevent deviation from 
the well center. 

Conventional flux is used; how- 
ever its feed rate is substantially 
slower than in normal submerged- 
arc welding, since this high rate 
would fill the weil and interfere with 
proper welding. Instead of the nor- 
mal flux feeder, a timer dispenses a 
fixed amount of flux at 
intervals. This is sufficient to properly 
cover molten metal surfaces, but still 
submerge the arc entirely. No flux 
recovery is necessary since all flux 
is fused. 

After the weld is complete, the 
head is moved to one side or to an- 
other station. Copper dams are re- 
moved hydraulically, releasing the 
weldment which is lifted out with 
loading tongs. The grounding bar is 
then cut off and the weldment is 
ready for machining. 

Total cost per piece is approxi- 
mately 11 to 12 cents a pound, com- 
pared to 19 cents a pound for forg- 
ings, which weigh more, involve 
more waste and require more time 
for machining. 

Three retainers are placed in a 
three-torch flame-cutting machine 
which cuts an elongated hole in each. 
An exhaust elbow will then be welded 
into the hole. 


15-second 


The cutting unit has templates 
to determine the elongated pattern 
of horizontal torch travel. Since each 
retainer is circular, however, torches 
must rise and fall to produce the hole 
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Warehouse stocks in all 
important cities and towns. 
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EMPIRE STATE BLDG., NEW YORK 1, NEW YORK 


PLANTS: Keokuk, lowa; Pryor, Oklahoma; and Shawinigan Falls, Quebec, Canada 
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through the curved walls and are 
mounted on a cam-operated horizon- 
tal bar. 

Each retainer is clamped in a fix- 
ture for correct positioning. Loading 
and unloading is facilitated by a 
cable lift supported on a trolley rail. 
Trunnioned fixtures are partly used 
for holding retainers while manual 
arc-welding them to mating crank- 
case holes. In this way the weldment 
can be rotated to the most convenient 
position for the weldor. 

The curved exhaust elbow is 
formed from two stampings arc- 
welded together along the seams. 
Each weld is in a horizontal plane 
when the stampings are clamped with 
edges parallel in the fixture. 


A horn-type fixture having a 
copper backup bar forms the inside 
weld bead. A flux dam is placed on 
each side above the weld. Each fix- 
ture holds two pairs of stampings, 
one being loaded while the other is 
welded. When one weld is completed, 
the Lincoln welding head shifts to 
the second pair. Thus the machine is 
in continuous operation. 

Both exhaust elbows are 14-in. 
steel and are clamped to leave a 
5/32-in.-wide groove between edges. 
Wire, fed through an automatic sub- 
merged-are welding head, is made to 
follow the groove by a cam of the 
same contour. After one edge is 
completely welded, the stampings are 
turned over for joining the opposite 
edges. 

For this welding, a 7/32-in.-diam- 
eter wire is used with an adjusted 
voltage of 650 amp d-c current, and 
a welding rate of 17 ipm. Each weld 
follows a 9-in.-long arc and then a 
straight line 3 in. long. A crowned 
bead is produced on both sides of 
these welds; the inside one formed 
by the water-cooled copper backup. 

The completed elbow’s straight 
end is fitted into the flame-cut hole 
in the retainer wall and is manually 
arc-welded around the hole contour. 
The entire assembly is then ready 
for welding to the crankcase. 

When two full rows of these re- 
tainers are welded to a crankcase, 
the outer edges of all elbows are in 
two parallel rows in the V between 
cylinder rows. Thus all elbows can 
enter one central exhaust manifold. 

Compared in every important de- 
sign factor (weight, strength and 
cost), these welded components win 
over any forgings. 
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Model 489 
10 curies Iridium 192 


radiographs 
%” steel in 6% minutes 
(at 30” distance) 


Into a sturdy lightweight fiberglass case no bigger than an 
overnight bag Tech/Ops has compacted a ready-to-go 
radiography unit. Complete with a 15 foot control cable 
and a 14 foot source-guide cable it weighs only 58 Ibs. 


Its 10 curie Iridium 192 source (5.5 RHM output) will 
easily radiograph steel sections up to 2” thick in realistic 
exposure times. Great for pipeline work—it will take the 
full girth weld of an 8” diameter 1” thick steel pipe in four 
minutes. Great for radiography in tight spots—the whole 
works will pass through any opening a man can get through 
and the snout and guide cable will poke through a 1/2” hole. 


All this for only $1575.00 complete (without source). 


P.S. It will also handle a 50 curie Thulium 170 source if you're 
inspecting light metals. 


“on-the-job” 
Model 490 
radiography », 100 curies Iridium 192 


radiographs 
%” steel in 30 seconds 
(at 30” distance) / 


Here’s a mobile powerhouse—a free wheeling isotope 
radiography unit that can easily handle the heavy stuff. 100 
curies of Iridium 192 (55 RHM output) will radiograph, 
in one shot, the full girth weld of a 142” thick steel pipe 
eight feet in diameter in 642 minutes. 


For all its power the unit is surprisingly lightweight— 

only 135 Ibs. (it has an all-aluminum carriage). Rutty plant 
yards hold no terrors for the big balloon tires on which 

it rides. A 25 foot control cable and a 21 foot source-guide 
cable are carried on a front-mounted reel—pay out easily 
on the job, coil up smoothly for transport to the next one. 


All this for only $2300.00 complete (without source). 
For details on these units or any of the other machines or services 


@ Mibsiitc Hace Div, Genentt Dpnenties Cais listed below call any Picker Branch Office (see local "phone book ) 
or write Picker X-Ray Corp, 25 So.Broadway, White Plains, N.Y. 


rel) ifor everything in industrial radiography 


portable x-ray units—130 KV, 140 KV, 160 KV, 200 KV, 260 KV 


x-ray units—35 KV Beryllium window, 90 KV, 150 KV (stationary and mobile), 
270 KV portable, intensified image fluoroscopes 


units for isotope radiography—sources, equipment, containers for Iridium *** 
Cobalt ©° Thulium *7° and Cesium *97 


. ++ films, tanks, darkroom sundries illuminators, everything 
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The joutstanding Type RCP Constant 
Potential Power Source for gas-shielded 
fully automatic and semi-automatic 
welding. Available in 500-, 600- and 
1000-amp ratings to suit every need 
May be used with separate Dynam« 
Reactor 





A complete 200-amp, Type RCC Cor 
stant Current Welding Power Source 
“package” for usé with the popular 
WEST-ING-ARC® $A-110 and SA-111 
T-iaatir-lUhcolsar-)dlommal-lileeeed0lal-we-lelemmeolalege). 
monitor. Converts \to. manual welding 
use at the flick of 'a switch 














ANOTHER 
ADVANCEMENT 
TO EXTEND 
YOUR WELDING 
VERSATILITY 


Westinghouse 


“RCV4 Welding Power Source 


WITH BUILT-IN DYNAMIC REACTOR 


It’s the NEW 200-amp, Type RCV Constant 
Potential Power Source for gas-shielded weld- 
ing—specifically designed as the most important 


steels—mild and stainless—aluminum and mag- 
nesium. It permits all-position welding . . . re- 
duced welding wire costs . . . improved “wash” 


“companion” for the WEST-ING-ARC SA-120 
and 121 hand gun and control monitor. 

The RCV Power Source, with its built-in con- 
tactor and controls and built-in Dynamic Reac- 
tor, opens new fields for welding of light-gauge 


Features: 


and penetration over a broad range of applica- 
tions and material thicknesses. 

Contact your nearest Westinghouse welding 
distributor or welding sales engineer. Or write: 
Welding Division, Westinghouse Electric Cor- 
poration, Buffalo 5, New York. J-22001 


e Primary circuit breaker with full over-current protection e Thermoguards® in each transformer winding for 
thermal protection e Single phase—230 volts. May be used where higher primary voltage is not available; 
reconnectable for 460 volts e Auxiliary transformer for 110 volts to supply control monitor e Built-in con- 


tactor—operated by trigger of SA-120 and 121 gun 
e Built-in Dynamic Reactor e Bonderized finish 


e Dead-front Cam-Lok cable terminals and plug connection 


And many other user advantages! 


$7Q5 wk 


Zones 2 and 3 
slightly higher 


You CAN BE SURE...1F it's \ Vesti nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS 


CBS TV MONDAYS 


See the Newest in Welding—Booth 100, AWS Show 











GET NEW MUREX FACT FILE — FREE 


New Murex DRI-SEAL containers guarantee you A revised edition of up-to-date stainless 
factory fresh Murex Stainless Electrodes when you first welding facts has just been printed 
open the package...everytime you use them thereafter. on 3x5 cards for easy reference. 

These extruded aluminum containers are hermetically Send for your complimentary set today. 
sealed with a tough, easily removed plastic tape. Open 
the container, remove the electrodes you need and reseal 
the container...using the original tape. Complete pro- 
tection of the unused electrodes is assured. 


»-Murex Stainless Electrodes in reusable DRI-SEAL 
cans are available for practically every stainless welding 
application. 


For setter Wet 


METAL & THERMIT 
CORPORATION 
RAHWAY, NEW JERSEY 
PARTNER IN WELDING PROGRESS SINCE 1904 





There’s always a way... 


Argon pinch-hits 


for helium 


in Zircaloy-2 


welding operations 


by H. E. Soisson* 


SINCE IT BECAME KNOWN the helium 
supply in the United States was in- 
sufficient to meet increased military 
and civilian demands, the Bureau of 
Mines has urged consumers to re- 
place helium with another gas wher- 
ever possible. 

Heeding the request, the advance 
manufacturing engineering division 
of Knolls Atomic Power Laboratory, 
Schenectady, N. Y., began experi- 
menting to determine if argon could 
supplant helium when welding re- 
actor grade Zircaloy. 


Tests proved argon can do the 
job. Weldments of Zircaloy-2 under 
an argon atmosphere have met the 
corrosion resistance specifications 
necessary for naval reactor applica- 
tions. 

During experiments, specimens of 
Zircaloy-2 were Tig (tungsten inert 
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CONTROLLED atmosphere chamber in which helium and argon samples were 


welded. 


gas) welded in a controlled atmos- 
phere chamber evacuated to a pres- 
sure of 0.03 microns. Backfill gases 
were at least 99.99% pure. 

A two-pass weld, with no backing 
for chilling, was made with a 1/16- 
in. tungsten electrode containing 
some zirconium. Each weld was laid 
at a rate of 5.6 ipm. Sectioned speci- 
mens showed 90% penetration for 
each pass. 

Each of the weldments was made 
across the l-in. width of pieces 
measuring | by 2 by 0.104-in. Twenty- 
four specimens welded, 12 
each under argon and helium atmos- 
pheres so comparisons could be 
made. 

Another group, this time consist- 
ing of eight specimens, was welded 
under variable pressure and backfill 
conditions. This was done so evacu- 
ation and backfill requirements could 


were 


be established to meet corrosion re- 
sistance specifications. 

After welding, the specimens were 
X-rayed for penetration and voids, 
subjected to bend tests for ductility 
over a 1/16-in. mandrel, and cor- 
rosion tested for gas and contaminate 


pickup. 


X-rays showed good penetration 
on all argon and helium welded speci- 
mens. No voids were detected. 

Equally good results were found 
in the corrosion and ductility tests, 
with no significant differences noted 
between the samples. 

Prior to welding and corrosion 
testing, 22 specimens were pickled 
using standard procedures. Two sam- 
ples were not pickled before welding, 
but were treated prior to testing. 

The two not pickled until testing 
showed a weight change rate of 3 
mg/dm* greater than the other speci- 
mens. 


Specimens welded in argon 
showed approximately the same face 
width of weld area in the weld joint 
as the helium specimens, though the 
argon welds had a slightly larger 
grain growth. 

Only two major differences were 
detected in the testing. Argon weld- 
ing produced more heat than helium 
welding, and it took an argon-welded 
specimen longer to cool than a helium 
specimen. However, neither differ- 
ence adversely affected the physical 
characteristics of the parent metal. 


*Advance Manufacturing Engineering of 
Knolls Atomic Power Laboratory, operated 
by General Electric Co. for the Atomic 
Energy Commission. 
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... What's this about “the quality audience?” 


Today, it is more important than ever to put your advertising dollar where 
it will do the most good. Because it goes to “the quality audience” of 


Welding Engineer's 25,000 subscribers (readers), the Mid-June Fact File Issue 
is a special bonus to you. 


What does “the quality audience” mean? 


In a large part, it means readers who read the magazine, not merely receive it. 
WE's quality audience contains the key industry people in the areas 
where welding means the most; 80% of Welding Engineer’s subscribers live 


in the 13 states which comprise 80% of the welding market. Both their 
interest and importance is assured. 


All of Welding Engineer’s subscribers are classified by SIC number, bringing 


a clear accounting to the usual haphazard guesses as to how many in what 
industries read the magazine. 


WE'’s circulation is audited by both ABC and BPA. These audits further 
subscriber information by telling you where the reader is and who he is. In 
the quality audience are the people who will hang on to the Fact File 
Issue . . . valuable to them because it contains engineering data sheets, 
complete listing of manufacturers, accessories, supplies and trade names, the 


annual industry statistics. Valuable to you because it’s your year-long 
salesman at the monthly rate. 


REACH "THE QUALITY AUDIENCE,” 25,000 STRONG, ALL YEAR LONG... 
WITH THE 1959 MID-JUNE FACT FILE ISSUE. 


Closing date: May 15 


Wire, write or phone WELDING ENGINEER, 
Box 28, Morton Grove, Ill., Orchard 4-5130 
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VY One die 

Y Close tolerance 

V No spring-back 

VY /mproved properties 


by Jack Fairlie 


WELD OF 1100-0 ALUMINUM (0s1*) 600D Poor 


TO INCONEL (.063") WweLO wep 


(IMAGE AT 15X) 


1100-0 ALUMINUM To 
1100-0 ALUMINUM (OSi" EACH) 
IMAGE AT 15%) 


Explosive welding and forming 


open another door for industry 


THOUGH STILL VERY MUCH in an experimental stage, 
explosive welding is nevertheless a reality at National 
Northern Corp.’s installations in West Hanover and 
Halifax, Mass. 

Basically interested in developing, producing and test- 
ing explosives, igniters, propellants, pyrotechnics, ballis- 
tic devices, etc., this division of American Potash & 
Chemical Corp. began a search five years ago to unearth 
more diversified uses for its products. One of the most 
remarkable rewards of this work was an explosive metal- 
working process on which National Northern now has a 
patent application. 


That the firm’s explorations in 1954 and 1955 
should be directed toward explosive forming wasn’t 
strange—or accidental. Both German and British engi- 
neers were awarded patents on such work as far back 
as 1900. National Northern’s efforts were fortunate, how- 
ever, because in the intervening years, very little has 
been done to perfect work begun over a half-century ago. 

First applied (under Navy subcontract to Ingersoll 
Kalamazoo Div. of Borg-Warner Corp.) to rocket nozzles 
for a large missile and to honeycomb structures for air- 
frames, the explosive method worked startling results. 
But National Northern discovered at this time that the 
results observed in one job couldn't necessarily be dupli- 
cated in another with the same test set-up. 
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In forming the rocket nozzles, for example, care- 
fully-regulated explosive charges were applied to welded, 
1020-steel tubes. The force of the blast caused a metal 
elongation of up to 70%—increasing tube diameter 
where desired from 10 to 17 in. 

The honeycombed structures, however, were quite 
another matter. “In fact,” states Vasil Philipchuk, man- 
ager of the firm’s special projects department, “the only 
common property of the two products was that the mate- 
rials were steel. Differences, on the other hand, were 
many: alloy content, hardness, tensile strength, shape, 
and percent of deformation required to obtain the final 
shape.” 


Its experiences with these products conclusively 
indicated to National Northern that a great deal of data 
on the ability of various metals to be formed explosively 
was badly needed. The firm set out late in 1957 to com- 
pile this information; its research program, still in full 
swing, has not only resulted in a virtual library of data 
on forming, but has explored the related fields of ex- 
plosive forging, welding and bonding. 

In brief, here are some of the more important facts 
which have been uncovered by National Northern’s test 
group: 

1. Four factors are highly critical in determining the 
success of an explosive forming or welding operation: 
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the type, amount and shape of the explosive charge, plus 
its location. 

2. An explosive charge placed in water—or in some 
other media that will transmit the force of the blast 
(e.g., talc, clay, plastic, oil, etc.) can be 10 times small- 
er than a charge used in the open air to do the same 
job. 

3. The explosive used should provide a force having 
proper distribution and quantity for a specific forming. 

4. Cast steel can be the most commonly used die 
material—though National Northern researchers have 
also employed concrete or plastic on occasion. 

Before entering into a discussion of explosive welding, 
it might be well to take a closer look at just what is in- 
volved in forming by means of explosives. There is, 
initially, “a rapid movement of metal through its elastic 
range and into the plastic range, producing permanent 
set or shape within microseconds,” according to Philip- 


chuk. 


In this unbelievably high rate of stress application 
is found the essential difference between the explosive 
metal-forming method and conventional forming condi- 
tions. Initial stress loads in the latter are considerably 
lower. 

National Northern authorities admit that, even today, 
their understanding of the changes occurring in metal 
subjected to explosives is largely theoretical. They do 
know, however, that it is the cohesive and repulsive 
forces acting between atoms in a metal crystal which are 
disturbed and rearranged during explosive forming. 
Termed a slip, this deformation occurs along many planes 
in the crystal grain. 

According to Philipchuk, “total deformation of a 
specimen is the integration of many small displacements 
along many slip planes.” When the grain boundary is 
encountered, slip interference (braking) takes place, caus- 
ing atom adjustment (healing) due to cohesive forces 
between atoms.” 

Continuing, Philipchuk notes: “It can be theorized 
that under high stress-strain rates associated with ex- 
plosive forming, atoms go through a series of slip, brake 
and heal events very rapidly. Failure will occur when 
the healing process or cohesive forces between atoms are 
unable to cope with the continued process of slipping.” 

Philipchuk attributed this occurance to an excessive 
stress duration and points to the need for close control 
of this factor. 


National Northern’s basic study on the behavior 
of plastic flow produced by explosive forces has been 
aimed “at obtaining a relationship between the known 
conventional plasticity of metals and that which is pos- 
sible under high stress rates.” An evaluation of data ob- 
tained from the firm’s explosive forming program indi- 
cates that a metal’s ability to be formed by explosives 
is a direct function of one mechanical property—the 
percent of elongation. 

“Other parameters enter into the relationship,” Philip- 
chuk explains, “and their influence is expressed in this 
equation: 

P. = K,f (% elong., temperature, medium, explosive ) 
where: 

P. “~ plasticity by explosive forces 


% Elong. 


Ye elongation (mechanical property ) 
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062° ALUMINUM LINER 3003H~-14 
EXPLOSIVE- BONDED AND LOCKED TO 
2°1.D. 1020 STEEL CASING 


6 INCHES 


Temperature 
Medium 
Explosive 


- temperature of metal 
medium used for force transmission 
type of explosive 

Kun constant for the metal 


Each of these functions plays an important part 
in determining the plasticity which can be expected when 
explosive forces are applied to a specific metal. Each 
must be thoroughly investigated for any given family 
of metals. 

It will be noted in the equation above that there is a 
“Ky,” factor—a constant for the metal. It is in the per- 
cent of elongation that K,, is established. National North- 
ern utilized “convenient test conditions and one explo- 
sive,’ in Philipchuk’s words, “to determine a working 


K 


The formula evolved by the testers was P. — Ky, (% 


¢ long. Ps 

Applied to aluminum alloys, here is how a Ky, deter- 
mination was made. 

|. Temperature (ambient: 40-60 F), explosive, and 
medium (water) were held uniform. 

2. Alloys used were 6061-0 and 6061-T6 aluminum. 
Elongation of the former is normally 16.0%; of the 
latter, 10.0%. 

3. Amount of deformation attained with explosive 
forces on the 6061-0 alloy was 39.0%; on the 6061-T6 
alloy, 25.0%. 

“The relationship of known test conditions.” according 
to Philipchuk, “was, as previously stated. P, Kin (% 
elong.). Thus. for 6061-0 it was 39.0 —K,, (16.0), or 
K, 2.44. For the 6061-T6 alloy, it was 25.0 Ras 
(10.0). or K,, 25.” 


From the above data, National Northern estab- 
lished a metal constant of 2.5 for aluminum, and con- 
firmed it with tests under identical conditions on alumi- 
num alloy 1100-0. 

So that WE readers can more fully appreciate the 
extent to which metals are being successfully deformed 
by explosive forces, National Northern has released the 
following brief list. The number following the metal 
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Known abroad for their precision perform- 
ance, ASEASVETS Type SVU Automatic 
Flash Welding Machines are now available 
in the United States. 

Highly adaptable Type SVU is equipped 
with hydraulic clamping and motor-operated 
upsetting and has maximum welding section 
capacities of up to 40 sq. in. 

Automatic control, operated through 
weld temperature and slide distance, per- 


ASEA ELECTRIC INC. 


500 FIFTH AVENUE, New York 36, N. Y. 
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PNT relnelicmiceris 
WY7=\(ellate Muteroallates 


Built in Sweden 
for precision production 


applications 


TYPE SVU, Size 9, Automatic Flash Welding Ma- 
chine has clamping force of 40 tons, upsetting force 
of 27 tons. Maximum welding section 25 sq. in. 


mits predetermination of exact welded 

length and maintains uniformity of welds 

when abutting surfaces are uneven. 
Machines are available for special pur- 

pose applications. They also 

will be designed to meet your 

particular needs. 





ASEA ELECTRIC INC. Dept. WE-2 
500 Fifth Avenue, New York 36, N. Y. 


Please send me your brochure on Type SVU 
Aseasvets Automatic Flash Welding Machines. 


FIRM 
ADDRESS 
CITY 


ZONE STATE 





J} : 
—_—= 


ee 





2 
~ 





designation, if greater than 1.0, indicates that forming 
has occurred to a degree much greater than conventional 
methods could obtain. 

Metal K,,, 

Nickel 1.0 

Stainless steel 

Titanium 


§ 
Ee. 
Plain carbon steels 2.: 
9 


Aluminum 

(On the basis of tests still underway on other metal 
types, National Northern has suggested an indicated 
constant of 2.0 for both tool steels and for magnesium. ) 

Forging of metals by means of explosives demands 
techniques which vary from those used in forming. The 
high-rate stress application, however, is once again 
applied. 

Preliminary hot and cold forgings of aluminum alloy 
wheels, turbine rotor shapes and connectors have been 
made. “They were sufficiently well received by the Air 
Material Command,” says Philipchuk, “to warrant this 
group’s sponsorship of a more thorough investigation.” 

Forgings of intricate shapes, or the use of alloys that 
are normally very difficult to forge—in short, forgings 
which are impossible or very expensive by conventional 
methods—are job types which National Northern will 
study. Cooperating with the firm on the A. M. C. pro- 
gram is Wyman-Gordon, Inc., of Grafton, Mass. 


Explosive welding, which is being carefully investi- 
gated by the West Hanover firm, is still very much in 
its infancy—despite the persistence of rumors to the 
contrary. 

After an accidental welding had occurred during an 
explosive metal-forming operation, Frank Bois, in the 
special projects department, brought this to the attention 
of Philipchuk. Immediately all conditions were noted and 
a rapid investigation was made into this phenomena to 
reproduce the welding. Thereafter, techniques for vari- 
ous metals were pursued. 

In speaking with John A. Haynes, National Northern’s 
sales manager, WELDING ENGINEER did uncover the fact 
that each metal family demands the application of highly 
individualized techniques, and that all welds are made 
on materials at ambient temperatures. 

Further, WE was informed that preliminary welds at 
National Northern have been successful on such mate- 
rials as aluminum to aluminum; aluminum to Inconel; 


aluminum to stainless steel; stainless steel to itself, and 
on aluminum sandwiched between stainless steel. 

“The path appears to be open,” states Vasil Philip- 
chuk, “for welding any similar or dissimilar materials. 
The technique for each group is different, and that is 
why investigations are so necessary.” 

The use of explosives to bond metals can achieve a 
surface-to-surface bond without any actual fusion, It 
is therefore totally different from welding. 


Specially valuable applications for this process in- 
clude cladding; bonding of corrosion-resistant liners; 
lining irregular-shaped tubing, and locking this same type 
of tubing. 

Experiments in bonding aluminum to steel and steel 
to itself in tubular shapes where a water-tight bond was 
required has been successful at National Northern. Bond- 
ing of steel plates and other variations are now under 
investigation. 

The advantages of explosive welding or forming? 

Basically, that these processes will handle jobs that 
can’t be done by any known conventional means. Costs 
are still prohibitive insofar as welding by explosives is 
concerned, but if the experiments at National Northern 
(as well as at other interested firms) continue to meet 
with success, perhaps the regular implementation of ex- 
plosives in creating a true fusion weld will one day soon 
be a reality. 


Of course there are other advantages to be recog- 
nized in explosive welding and forming, and among the 
the most notable of these are: 

1. Only one die is needed for welding or forming 
by means of high-explosive charges. 

2. Extremely close tolerances can be held; even with- 
out a die, National Northern succeeded in maintaining 
a \4-in. tolerance in one test series on forming steel. 

3. There is no spring-back—a part subjected to an 
explosive charge for forming remains exactly as the die 
shapes it. 

4. Physical characteristics of metal explosively formed 
or welded are improved. National Northern officials ad- 
mit that some firms presently engaged in similar research 
feel that these characteristics remain unchanged. But the 
West Hanover firm, on the basis of its innumerable tests, 
is confident that its own appraisal—i.e., metal is work- 
hardened by the blast—is correct. 





WELDING RETURNS VULCAN’S HAMMER 


THE FORGING HAMMER slowly rose to the top of its stroke, hung suspended for a 
moment, then plunged downward. But for once the ram-type hammer failed to do 
its work. It had cracked 8 in. deep along its full 3714-in. length. 

Maintenance crews at the scene of the big break—Schmitt Steel Co., Portland, 
Ore.—sized up the repair job, They knew they could put the damaged head in a 
shaper and chip away the metal with an air hammer and chisels to ready it for 


welding. But the time and expense involved ruled this out. 


Then someone suggested the use of an arc-air torch. This tool, they felt, could 
gouge out the necessary 2-in. width in the high-carbon steel quickly and efficiently. 
Using an Arcair Co. torch and *%¢-in. copper-clad electrodes on d-c at 270 amp 
reverse polarity, they wrapped up the job in 2% hours. Total cost?—$8.62 for the 


56 electrodes used. 


A few months later, the crew was faced with another cracked hammer. This time 
there was no hesitation. Economy and speed ruled for arc-air gouging. 
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WELDING nears completion on 
8-in. deep, 37!/2-in. long crack in 
the hammer. 
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Linco 


WELDYNAMICo 


NEWS ABOUT ARC WELDING AT WORK CUTTING COSTS 


A “Squirt”? Welder welds heavy plate in 1/4 the time. 


WAR AGAINST HIGH COSTS NETS 
BARGE BUILDER 75% BONUS 


The Wiley Manufacturing Com- 
pany of Fort Deposit, Maryland, 
builder of welded barges and large 
custom built cranes, initiated a 
cost reduction program that re- 
sulted in real savings. 

Stanley Welsh, general superin- 
tendent, and J. J. Evans, general 
foreman, faced with ever rising 
labor costs, decided bold action 
was necessary if the company 
was to keep prices competitive. 
Since welding is the largest single 
operation in the Wiley yards it 
was only logical that they should 
look for a way to reduce welding 
costs first. 

Enlisting the aid of Joe Gulley, 
a Lincoln welding engineer out of 
Lincoln’s Baltimore office, the 
Wiley men began a detailed sur- 
vey of their welding procedures 
and processes. 

Mr. Gulley assisted Mr. Evans 
and his weldors to analyze the 
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methods and electrodes used for 
welding sub-assemblies and for 
joining the sub-assemblies to the 
main structure. It was found that 
by positioning the smaller units 
iron-powder Jetweld electrodes 
could be used and speed increased 
considerably. 

The jack-pot, though, was won 
by switching to semi-automatic 


Welded units form the barge on the ways. 


Structural members are fabricated on the 


ground with Jetweld, then welded into 


sub-assemblies. 


Jack Evans, General Foreman at Wiley, 
sparked a cost reduction program that 
succeeded. 


for welding of heavy plate. By 
using a Lincoln “Squirt’’ welder 
propelled on a gas cutting buggy, 
Wiley is able to weld heavy plate, 
up to *4 inch, in 4 the arc time 
previously required to weld it 
manually. 

Mr. Evans states that these 
savings are made even greater 
because very little plate prepara- 
tion is necessary. Bevel is elimi- 
nated in plate up to '4”’ and weld 
cleaning is greatly simplified. The 
resulting welds are better, too, 
than can be made manually. 

The result—a 75% saving in 
arc time on this operation! 

Although no overall cost fig- 
ures were immediately available, 
Mr. Evans estimated that they 
had been able to reduce total 
welding costs by at least one third. 


The LINCOLN ELECTRIC CO. 
Dept. '754, Cleveland 17, Ohio 
The World's Largest Manufacturer 
of Arc Welding Equipment 





First Order for All-Welded 
Aluminum Hulls Convinces Boat Builder: 


“Only four months for designing and 
building 72 all-welded aluminum- 
hulled boats for the purse seining 
fishing fleet left us no time for weld- 
ing mistakes,”’ says Mr. Donald C. 
Hankin of RTC Shipbuilding Corp., 
Camden, N. J. “These boats take 
tremendous punishment from pound- 
ing seas, rugged weather and from 
the drag of tons of menhaden fish 
against the hulls. This means that 
every weld has to be perfect. 

“Our only previous experience 
with aluminum welding had been a 
trial order for two boats of the same 
type. Our customer was so impressed 
with their performance that he im- 
mediately ordered a whole fleet. 


66 





training at Alcoa’s New Kensington 
job shop. Now this really paid off. 
We found that aluminum could actu- 
ally be welded at a faster rate than 
steel, and with relative freedom from 
warping and distortion. Aluminum’s 
lighter weight eased handling prob- 
lems and speeded assembly. As a 
result, the order was completed on 
schedule and the customer reports 
no trouble with the aluminum hulls.” 

This is only one example of the 
many exciting possibilities in weld- 
ing, brazing and soldering Alcoa® 
Aluminum and its alloys. Alcoa’s 
research in alloys, welding techniques 


“ALUMINUM IS EASY T0 WELD” 


‘Prior to building these test boats, 
three of our welders had received 


and joining methods can help you 
all the way from design to produc- 
tion. For more information, contact 
your Alcoa sales office. For welding 
materials, call your local Alcoa Dis- 
tributor listed at the right. And for 
booklets and films that show how 
easy it is to weld, braze and solder 
aluminum, write Aluminum Com- 
pany of America, 1761-D Alcoa 
Bidg., Pittsburgh 19, Pa. s 
Your Guide to the Best 
in Aluminum Value 
ey For Exciting Drama 


“Alcoa Theatre,” 
Alternate Mondays, 
NBC-TV, and 
“Alcoa Presents,”’ 
Every Tuesday, 
ABC-TV 
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Want technical help in welding, brazing or sol- 
dering aluminum? Contact your Alcoa sales 
office, listed under “Aluminum” in the Yellow 
Pages of your phone book. 

For immediate delivery of Alcoa welding 
products, call your Alcoa outlet listed below. He 
carries a complete range of alloys and sizes. 


ALABAMA 
Birmingham 
Hinkle Supply Co. 


CALIFORNIA 

Los Angeles 
Ducommun Metals 
& Supply Co. 
Pacific Metals 
Company, Ltd. 

San Francisco 
Pacific Metals 
Company, Ltd. 


COLORADO 
Denver 
Metal Goods Corp. 


CONNECTICUT 
Milford 
Edgcomb Steel of 
New England, Inc. 
Windsor 
Whitehead Metals 
Inc 


FLORIDA 
Jacksonville 
The J. M. Tull Metal 
& Supply Co., Inc. 
Miami 
The J. M. Tull Metal 
& Supply Co., Inc. 
Tampa 
The J. M. Tull Metal 
& Supply Co., Inc. 


GEORGIA 


Atlanta 
The J. M. Tull Metal 
& Supply Co., Inc. 


Southern Oxygen Co. 


ILLINOIS 

Chicago : 
Machinery & Welder 
Corp 
Steel Sales Corp. 


KANSAS 
Wichita 

Metal Goods Corp. 
KENTUCKY 
Louisville 


Williams and Co., Inc. 


LOUISIANA 
New Orleans 

Metal Goods Corp. 
MARYLAND 
Baitimore 


Southern Oxygen Co. 


Whitehead Metals 
Inc 


Bladensburg 


Southern Oxygen Co. 


MASSACHUSETTS 

Cambridge 
Whitehead Metals 
Inc 


MICHIGAN 


Detroit 
Steel Sales Corp. 


MISSOURI 
Kansas City 
Metal Goods Corp. 
St. Louis 
Meta! Goods Corp. 
Steel Sales Corp. 


NEW HAMPSHIRE 
Nashua 
Edgcormb Steel of 
New England, Inc. 


NEW JERSEY 
Harrison 
Whitehead Metals 
Inc. 


NEW YORK 

Buffalo 
Whitehead Metals 
Inc. 


New York 
Whitehead Metals 
Inc. 

Syracuse 
Brace-Mueller- 
Huntley, Inc. 
te Metals 

nc. 


NORTH CAROLINA 
Greensboro 


Southern Oxygen Co. 


OHIO 
Cincinnati 


Williams and Co., Inc. 


Cleveland 
A. M. Castle & Co. 


Williams and Co., Inc. 


Columbus 


Williams and Co., Inc. 


Toledo 


Williams and Co., Inc. 


OKLAHOMA 
Tulsa 
Metal Goods Corp. 


OREGON 
Portland 
Pacific Metal Co. 
J. E. Haseltine & Co. 


PENNSYLVANIA 


Philadelphia 
Edgcomb Steel Co. 


Southern Oxygen Co. 


Whitehead 
Inc. 


Pittsburgh 


etals 


Williams and Co., Inc. 


York 


Southern Oxygen Co. 


TENNESSEE 
Kingsport 


Southern Oxygen Co. 


TEXAS 
Beaumont 

Big Three 

Welding Equip. Co. 
Corpus Christi 

Big Three 

Welding Equip. Co. 
Dallas 

Metal Goods Corp. 

Texas Welding 

Supply Co. 
Houston 

Metal Goods Corp. 

Big Three 

Welding Equip. Co. 
San Antonio 

Big Three 

Welding Equip. Co. 


UTAH 


Sait Lake City 
Pacific Metals 
Company, Ltd. 


VIRGINIA 
Norfolk 


Southern Oxygen Co. 


Richmond 


Southern Oxygen Co. 


WASHINGTON 


Seattle 
Pacific Metal Co. 
J. E. Haseltine & Co. 


Spokane 
J. E. Haseltine & Co. 


WISCONSIN 
Milwaukee 
Machinery & Welder 


Corp. 
Stee! Sales Corp. 
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Carborundum Co. 
compiled 10 


safety rules 


worth studying .. . 


Grinding wheel 


DO's 


I—Do always handle and 
wheels in a careful manner. 


store 


2—Do visually inspect all wheels 
before mounting for possible damage 
in transit. 


3—Do check maximum operating 
speed established for wheel against 
machine speed. 


4—Do check mounting flanges for 
equal and correct diameter. (Should 
be at least 1/3 diameter of the wheel 
and relieved around hole.) 


5—Do use mounting blotters sup- 
plied with wheels. 


6—Do be sure work rest is properly 
adjusted. (Center of wheel or above; 
no more than ¥ in. away from 
wheel. ) 


7—Do always use a guard covering 
at least one-half of the grinding 
wheel. 


8—Do allow newly mounted wheels 
to run at operating speed with guard 
in place, for at least one minute be- 
fore grinding. 


9—Do always wear safety glasses or 
some type of eye protection when 
grinding. 


10—Do turn off coolant before stop- 
ping wheel to avoid creating an out- 
of-balance condition. 


DON'T's 


1—Don’t use a wheel that has been 
dropped. 


2—Don’t force a wheel onto the 
machine or alter the size of the 
mounting hole—if wheel won't fit 
the machine, get one that will. 


3—Don’t ever exceed maximum op- 
erating speed established for the 
wheel. 


4—Don’t use mounting flanges on 
which the bearing surfaces are not 
clean and flat. 


5—Don’t tighten the mounting nut 
excessively, 


6—Don’t grind on the side of the 
wheel unless wheel is specifically de- 
signed for that purpose. 


7—Don’t start the machine until the 
wheel guard is in place. 


8—Don’t jam work into the wheel. 
9—Don’t stand directly in front of 
a grinding wheel whenever a grinder 


is started. 


10—Don’t grind material for which 
the wheel is not designed. 
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Fig. | Fig. 2 


Fig. 3 


How to properly weld grouser bars 


Question: 


What usually causes grouser bars 
on tractors to break and what weld- 
ing procedure is recommended? 


Answer: 


There are four main causes of 
grouser bar breakage, according to 
International Steel Products Inc., 
Baitimore: use of wrong electrode; 
welding at wrong current; welding 
cold metal; and allowing cold air to 
blow on the weld. 

Low hydrogen electrodes E6016 
and E7016 give the best results when 
used at a current no higher than is 
necessary for good fusion. If cur- 
rent is too high, the alloying elements 
in the bars will contaminate the weld 
and cause it to crack. 


At temperatures of 70 F, and 
higher, preheating is not necessary. 
If the temperature is between 40 and 
70 F, preheating to 400 F is pref- 
erable, and if the temperature is 
below 40 F, preheating is necessary. 

To begin the welding process, place 
the bar in upright position and grind 
uneven surfaces of the old bar. Torch 
cut new bar, being sure it is 34 in. 
shorter than the old one. A 30-deg 
bevel should be left on each end. 
Position new grouser on old bar so 
14 in. remains on each end. This is 
to compensate for expansion and 
contraction of metals. The first weld 


bead should be drawn around the 


end of the joint (Fig. 1). 

To weld side joints, place track 
so welding can be done in a horizon- 
tal position. Start weld at center of 
seam and work toward the end (Fig. 
2). Then, weld from the opposite 
end to the center (Fig. 3). Such back- 
stepping prevents overheating. 

Reverse the track and repeat the 
welding procedure on the grouser’s 
opposite side. If stringer beads are 
used, back-gouge and run a cover 
pass. Be sure all joints are welded 
and all weld craters filled. 

If work must be done in the field, 
do not allow cold air to blow on the 
weld while it is being made. 


Question: 


In Wevpinc ENcINEER’s last issue, 
the article on filler metals for joining 
by Orville T. Barnett stated that 
steels, cast iron, stainless steels, cop- 
per, nickel, lead and tin could be 
soldered with varying degrees of 
ease or difficulty. Could you expand 
on this? 


Answer: 


Solderability depends on the wet- 
ting action of the base metal. 

While not one of the easiest metals 
to solder, steels can be joined in this 
manner with proper flux and surface 
preparation. For most applications, 
10-60 solders are used, however, 20- 
80 or 15-85 body solders are also 
common, Tinplates, terne plate and 


galvanized steel can also be joined. 

Gray, malleable or nodular cast 
irons can be bonded if the free car- 
bon is not wet by the solder. High 
tin-lead solders may be used, but this 
is a difficult method. White irons 
are almost never soldered. 


High tin-lead wires containing 
at least 50% tin are recommended 
for joining stainless. Roughening 
highly polished surfaces and using 
active fluxes makes the job easier. 

Low heat joining of aluminum, 
though not common, is being used 
more and more. Zinc-base solders al- 
loyed with aluminum, silver, copper 
or nickel are recommended. Zinc con- 
tent should be above 90%. 

The tenacious oxide film on alumi- 
num causes trouble. For this reason, 
very active organic-halide-borides or 
halides of zinc are best. The alumi- 
num surface can be wet if properly 
fluxed or abraded. 

Copper, using tin-lead solders, is 
one of the easiest metals to bond. 
However, soldering copper alloys be- 
comes more difficult in this order: 
copper, bronze, brass, cupro-nickel, 
beryllium-copper, silicon-bronze and 
aluminum-bronze. 


Nickel and nickel alloys have 
intermediate solderability when used 
with tin-lead wire containing at least 
50% tin. Corrosive fluxes are most 
commonly used. Because of the cor- 
rosion resistance, age-hardening or 
high temperature properties of many 
nickel materials, service conditions 
must be carefully considered if sol- 
dering is to do the job. 

Lead is readily soldered and non- 
corrosive fluxes can be used. How- 
ever, care must be taken not to melt 
the low melting point (621 F) lead 
base metal. 

Tin and tin alloys (pewter) are 
easily soldered. Non-corrosive fluxes 
and 63-37 tin-lead solder give best 
results. 
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NOW... from 
A. O. Smith 


NEW ELECTRODE CATALOG 
~KEYVYED TO NEW A.W.S. 
SPECIFICATIONS AND NEW 
NEMA COLOR CODE 











MILD STEEL 


ie) MIL-6010 sw-10 de reverse 
position. High cellulosic coating. Deep penetrating or cutting arc 
PROCEPURE: Horizontal and downhand weldin hold a medium to short 
arc, tilted 5° to 15° in direction of travel. eave with a slightly oscil- 
lating motion, hesitating at the edges to insure proper fusion. Clean each 
bead before depositing next. Vertical and overhead welding: for best 
results hold electrode perpendicular to the work. Weaving of the electrode 
should be limited to allow only time enough for molten metal to set up 
As Welded Stress Relieved 


Yield Point psi 59,200 53,800 Complies with: 
Tensile Strength psi 71,150 67,600 U. S. Navy — Spec. MIL-E-15599 
% Elongaticn in 2” - 29.9 34.5 A. B. S$. — E 6010 
c Mn X-Ray + acd si G — aera 
ister © ppin 
08 47 022 026 21 stise tne ° 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 
diameter | y,” 5,” | x,” 149 /4 
length | 14” 14” | 14” 18 18 
+ + + 
3 flat [110-130 | 140-160 | 170-190 220-250 240-300 
- + + ; 
& vertical 110-120 130-140. | 150-170 
E overhead 110-120 135-140 | 165-175 | | 
volts | 25-27 27-20 | 27-20 | 20-30 | 26-92 
MILD STEEL 
E 6020 SW-37 ac—de 


An exceptionally high-speed iron oxide electrode for downhand and 
horizontal fillet welding. Produces less concave fillets and smooth finish 
pass welds at high speeds with high ductility and notch toughness 
PROCEDURE: Open arc with short arc for downhand welds, and open arc or 
drag technique for fillet welding. Tilt electrode in direction of travel to 
maintain slag-free puddle. 


As Welded Stress Relieved X-Ray Quality 
Yield Point psi 52,000 62,000 Cc Mn p 
Tensile Strength psi 65,000 73,000 09 42 15 
% Elongation in 2” 29.0 31.0 . si 
025 25 


RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 


Pre- and post-heat treatment to job specification. Tilt elec- 
to 15° in direction of travel. Hold ‘short arc. Use weaving ae 
technique. fw ge ee to clean crater before restriking. Restrike 


of crater ve back toward previous bead. Then reverse 
Yield Point psi - - -. - + 81,550 X-Ray Quolit 
bg ny psi - = + = 95,800 Complies with: ieee 
Elongation in 2” - - «= .« 22.0 oy . S$. — Class E 9016 B3 
+ $. Coast Guard — Class E 9016 B3 
c Mn oP Ss Si G& Mo U. $. Navy — MIL-E-16589 
05 68 020 029 .48 2.21 1.18 MIL-94-15 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 








” cam ink mae ame 


14” 













| 

1 | 

110-140 | 
190-160 =—Ssé<‘*SL*C*«‘CUO200 
ot ee 


— 7013 G Sw-85 


An all-position, rutile electrode wit i isti 
= waiting Nien tennlen eee with excellent handling characteristics 


This electrode has been used with grat success on high tensile steels 


and on high pressure, high temperature chrome-moly piping. 
PROCEOURE: Pre- and post-heat treatment in accordance with 
tions. For flat welds—tilt 5° to 15° in direction of travel. 


angle bisecting the vertical and base plate. Hold medium length arc. 




















LOW ALLOY — HIGH TENSILE 


ac—dc 


ob specifica- 


Id i 
length are. For horizonal fillets—-tilt 5° to 15° in direction of Roe: wer 


As Welded i 
Yield Point psi “tio - +. 73,000 oe — 
Tensile Strength psi - - ~- ~ 83,000 £ ae = =e 
% Elongation in 2” . . - - 22.0 09 45 45 55 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 

sail we 05 Suara 77 
a mi WORE. CA 42 uf 
Tength Bs: A 14” 14” 

& flat 120-130 | «50-165 | 190-220 
vertical 110-115 135-160 [170-185 
overhead 110-120 a | 170185 

1 heac | a? o_o 170-185 
volte “ae [26.28 





E 6011 SW-14 
All-position cellulosic electrode. Produces easily c 
with deep penetration. ‘‘Hot strength” characteristi: 
PROCEDURE: Hold a medium to short arc tilted 5° \ 
of travel, with the electrode at an angle of 45° to e 
slight oscillating motion, hesitating at the edges to 
Clean each bead before depositing next. 

As Welded Stress Relieved 


Yield Point psi - - : 65,500 55,100 Comp! 
Tensile Strength psi - - 75,500 66,400 A. B.S 
% Elongotion in 2” - : 26.5 33.5 ea 
X-Ray Quality Lloyds Re 
Cc Mn P Si vu 3. ¢ 
07 40 020 025 10 
RECOMMENDED AMPERAGE AND VOLTAGE RA 
. i | yy’ 54,” x” 
diameter | 32 | 8 | 32 | 16 
length | 12 | 14 4 14 
% flat 70-80 | 100-130 | 130-160 1 155.190 
$ vertical 60-70 | 100-120 | 130-150 | 155-180 
E overhead | 60-70 [100-120 130-150 160-180 
volts | 22-24 | 25-27 27-29 | 29-3) 
Not Classified Ssw-18 


A mineral type electrode for high-speed welding of 





HERE’S MORE DE 


ie a 
MILD STEEL 


ac—de reverse 
ed forceful arc 
1azainst cracks. 
n the direction 
te. Weave with 
proper fusion. 


with 
f Shipping 
GE: 
WIL 
| 4 
: 18” 
220 | 225-260 
31-33 
MILD STEEL 


ac—dec straight 
sheet metal. Best 


electrode for welding vertically down. Also excellent for lap welds, hor- 


izontal fillet welds, skip welds and tacking for set-up 
lent restriking characteristics 

PROCEDURE: For flat or overhead welds—tilt electrode 
tion of travel. Hold very short arc, preferably using 


because of excel- 


5° to 15° in direc- 
a drag weld tech- 


nique. For welding vertically down use drag technique, tilting electrode 


15° to 30° in direction of travel 

As Welded 
Yield Point psi - 57,000 Cc Mn 
Tensile Strength psi - 66,500 10 42 
% Elongation in 2” - 23.5 


P s Si 
023 022 02 


RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 


T 








_ | - = diameter | % ‘ | x,” x,” 1%,” 
diameter Ib Y i, length 14 | 14” 14 18 
aan | — 1 ae | - 3 flat | 110-140 130-160 200-240 260-310 
_— + + ; & verticaldown | 120-150 140-180 210-250 
alae | | 
_omperes 280-310 | 300-350 | 370-410 E overhead | 110-140 120-150 180-220 
_volts 32-35 | 33-36 35-38 volts SSC«SCiR [__23-25 24-26 25-27 
LOW HYDROGEN LOW HYDROGEN 
E 9016 B3 MIL 94-15 Sw-89 ac—de reverse 
A low hydrogen ee Geiened for welding 2.25% Cr-1.0% Mo E 10016 G sw-100 ac--de reverse 
in power y= BB ne OF ED-peensure, high-temperature piping The low hydrogen type coating is balanced to provide extreme ease in 


handling and excellent physical properties required for armor plate work, 


high ductility and unusually good impact values. 


PROCEDURE: Tilt electrode 5° to 15° in direction of travel. Hold short arc. 
Use weaving or beading technique. Important to clean crater before re- 


























striking. Restrike in center of crater and move back toward previous 
bead. en reverse direction. a 
X-Ra ality 
As Welded ¢ ae 5 
Yield Point psi - - - - - 94,500 07 1.00 020 4=-.022 
Tensile Strength psi - - : - 105,000 Si Mo Vv Ni 
% Elongation in 2” - - - - 22.5 ~23 “42 10° 1.70 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: caer 
diameter y,” a Ie wh" | He" ell 
length 14” 14” | nA 
bese on TOT ee io. ats 
3 fot 120-170 ~ 160-200 | _195-260 
& vertical 90-120 ___ 110-140 140-170 
E overhead 100-130 130-160 170-200 
volts 23-24 < Fae 25-26 
LOW ALLOY — HIGH TENSILE 
E 8013 B2 sw-88 ac—de 


An olhponition, rutile electrode with excellent handling characteristics 


for welding high tensile steels. 


This electrode has been used with great success on high tensile steels 
and on high pressure, high temperature chrome-moly piping. 

PROCEDURE: Pre- and post-heat treatment in accordance with job specifi- 
cations. For flat welds—tilt 5° to 15° in direction of travel. Hold medium 
length arc. For horizonal fillets—tilt 5° to 15° in direction of travel at 


angle bisecting the vertical and base plate. Hold medi 


um length arc. 


As Welded X-Roy Quality 
—_ Point psi : . . . - 102,000 Cc Mn $i Cr Mo 
ensile Strength psi - - - - 113,850 — — ( 74 “*e 
Elongation in 2” ~. - 17.0 09 43 — sy 62 


RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 























diameter %” 

length 14” 

3 flot 120-130 = 
vertical 110-115 

5 overhead 110-120 a 

Volts 3 ae 














ETAILE D 


D STEEL 


reverse 
eful arc 
tcracks 
irection 
ive with 
fusion 


LD STEEL 


straight 
t Best 
hor- 
Se l- 


direc- 


d tech- 


trode 


'DROGEN 


reverse 
ease in 
ate work, 


hort arc. 
efore re- 
previous 


022 
1.70 


3 
16 
14 
195-260 
140-170 
170-200 
25-26 


i TENSILE 


ac—de 
icteristics 


sile steels 


»b specifi- 
i medium 
travel at 
1 are 


190-220 

170-185 

170-185 
26-28 








MILD STEEL 


E 6012 SWw-11 ac—de straight 
High rutile electrode. Good on poor fit-up. For use in welding jobs calling 
for a “cold” E-6012 electrode. Outstanding in vertical down applications. 
PROCEDURE: Hold a short arc or lightly touch coating to work, holding 
sufficient current so electrode does not stick, with the electrode tilted 
5° to 15° in the direction of travel. For vertical welding, weld from the 
bottom up for heavy beads and down for small beads. 
As Welded Stress Relieved 


Yield Point psi 65,90 64,100 

Tensile Streneth ne 76.00 74,800 Complies with: 

%, Elongation in 2 18.5 19.0 A. B. S. — E 6012 
Cc Mn P S S U. S. Coast Guard 


20 n2? 


RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 





5 7 Waa 
2 | | 32 i 16 4 
12 | 14 14 | 14 18” 
at | 70 -8¢ | 120-14 160-185 200-240 280-330 
meshoal 60-75 110-12 140-165 160-185 
+ ; ? 7 
rhead 60-75 10-12 140-160 160-185 
+ + + 
| 21-23 24-25 25-26 | 26-27 26-27 
IRON POWDER 
E 70-6014 SW-15 IP ac—dc 


A high-speed medium-heavy coated iron powder all-position electrode 
with sufficient penetration to assure root fusion and eliminate porosity 
in fillets. Designed for general-purpose welding where full positioning is 
not practical. Assures equal leg fillets to eliminate necessity of over-weld- 
ing. Self-cleaning slag 

PROCEDURE: Open or drag technique may be used. Use medium to short 
are on open are and in both methods vary angle of electrode in direction 
of travel 

As Welded Stress Relieved 





Yield Point psi 52,00 62,000 
Tensile Strength psi 65, 00( 73,000 Complies with: 
% Elongation in 2” 25.0 31.0 A. B. S. — E 70-6014 
X-Ray Quality U. S. Coast Guard 
Cc Mn P S S 
9 40 015 025 23 
ne = AND — —— 
4 | Are Ser | y* Ag 
iometer | 4,’ | Ye | %42 | 16 | Ye" /4 a 
length 12 14 14 14 18” 18” 18” 
o flat 70-100 120-150 160-200 230-270 290-330 | 340-400 400-440 
S vertical 65-80 100-120 | 160-180 | 190-210 | 
6 overhead | 70-90 120-130 | 160-180 | 210-230 | 
volts | 22-24 | 22-24 22-26 | 22-26 24-28 24-28 26-28 
LOW HYDROGEN 
E 11015 G sw-91 de reverse 


For all-position welding of Carilloy T-1 steel and high-tensile anit ale —_ 
as armor plate and other heat treated steel requiring high notch bar im 
pact values. 
PROCEDURE: Tilt electrode 5° to 15° in direction of travel. Hold short arc. 
Weaving or beading technique. Restrike in center of crater and move 
back toward previous bead. Then reverse direction. 

As Welded Stress Relieved* 


Yield Point psi 100,000 100,000 


MILD STEEL 


E 6012 sw-12 ac—dc straight 
A high rutile electrode — good on poor fit-up. Designed as a “hot” E-6012 
electrode useful in applications where the upper end of the amperage 
range is employed. 

Widely used for pipe booms « ship bulkheads « shaft tunnels + machinery 
base forms « electrical switch gears * tanks and headers « machinery of 
all types « steel houses. 

PROCEDURE: Hold a short are or lightly touch coating to work, using 
sufficient current so electrode does not stick. Tilt electrode 5° to 15° in 
the direction of travel. For vertical welding, weld from the bottom up 


As Welded Stress Relieved 


Yield Point psi - 65,900 64,100 ra Mn Pp s Si 
Tensile Strength psi - 76,000 74,800 07 30 022 025 20 
% Elongotion in 2” - 18.5 19.0 
SRE rts RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 
diometer = y” 4,” d x,” y,” 
length PE 14” : 14” 18” 

$ flat 120-140 160-185 200-240 280-330 

& vertical 110-120 140-165 160-185 
_& overhead| 110-120 | 140-160 160-185 
volts 24-25 | 25-26 26-27 26-27 

‘ IRON POWDER 

E 70-6024 SW-44 ac—dec straight 


A high-speed, heavy-coated, iron powder bearing, mineral-type elec- 
trode for high deposition rates on horizontal and downhand welding. Pro- 
duces an equal-leg 45° fillet to eliminate overwelding. Excellent bead 
appearance with self-cleaning slag. Large fillets (up to %") can be made 
with absolutely no undercut. 

PROCEDURE: Drag technique should be used on horizontal and downhand 
fillets. Tilt electrode 5° to 10° in direction of travel and 40° to 50° from 
base plate. No weaving necessary. 









































As Welded 
Yield Point psi 75,000 
Tensile Strength psi - 87,500 " 
% Elongation in 2” - : . - 25.0 bs Mice withe 
A. 8. S. — E 70-6024 
oe ee ae a ets 
.09 74 .030 .020 .80 
RECOMMENDED AMPERAGE AND YOLTAGE RANGE: 
diameter y,” 3 S. 3," He" Yay" % pS 
length i ce BAD 2 : 18” 18” PN a, 18”, 
amperes 150-180 180-220 _ 250-280 300-340 350-400 
volts 33-35 34-36 36-38 37-39 38-40 
LOW HYDROGEN 
E 12015G MIL-260-15 phere dc reverse 
For armor plate and egg ly od tensile-low 
alloy steels. This electrode has a type coating that 


iow hyarogen 
—— a weld metal of unenale ‘high uctility in the as-welded 


seaaienn: Tilt electrode 5° to 15° in ee of travel. Hold short arc. 


Use weaving or beading technique. it to clean crater 
= . Restrike in center af oreiar and faove back \oalaie peadhons 











INFORMATION OR 


E 6012 sw 
A high rutile type electrode {: 
is poor and high ductility and 
Can be used with high ampera 


Built-in toughness is one of its in 
production work because hig! n 
welding currents 30 to 40 amp he 
PROCEDURE: For flat welds tilt « de 
medium to short are. For ho: al 
direction of travel at angle bise« gy 
to short arc 

As Welded Stres: Reli 
Yield Point psi - 61,450 ) 
Tensile Strength psi 71,950 
% Elongation in 2” 26.0 


RECOMMENDED AMPE RAGE 


diameter y a : | % 


; 
length 14” 14 
amperes 120.150 | 160-195 
volts 25-27 26-28 
E 70-6016 MIL-7016 


A lime ferritic electrode postioulesty 

sulphur content and stee 

alloy and h carbon steels without 
ter welding. In many 

and similar problems encountered 
PROCEDURE: Tilt electrode 5° to 15° 

Ge weaee ray 2 or beading technique. 

ss oe ve back toward previo 


As Welded Stress 
































Yield Point psi . 64,450 63,150 
Tensile Sirenath - 74,300 72,350 
% Elongation ” tH 32.0 32.5 
Cc Ma bt _s Si 
.08 79 021 017 .23 
RECOMMENDED 
diameter 4" %” oe if 
length 12” 4a" \4 
flat 80-100 120-170 1 
vertical 70-100 90-120 W 
overhead 70-100 | 100.130 , 
volts 22-23 23-24 | 2 
eo 
&7 BN MIL-7018 
weld steels, 


























































































































Tensile Strength psi 110,000 112,000 m reverse direction. 
eer eee grow sel ao ae 
yhole Mn i i Mo Yield Point psi . - . : - 114,000 -Ray ty . A, 
ft. ibs. @ —65 F - 32.0 26.0 05 ay) 35 «| 0 2 Tensile Strength psi é : ‘ - 123/500 33.0 35.0 
Vv gk er . nae Poe % Elongation in 2” - - - - 20.5 Complies with: 
*Stress relieved at 1150F for one hour, furnace Lc Mn Si Mo oa _NiL U.S. N. — MIL-E-986 — MIL.260 Mn Nigatad 22 canal 5 $i 
cooled .06 1.04 34 .98 .27 1.76 S 72 dia 020 Te 
r _ RECOMMENDED sarees a VOLTAGE RANGE: RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 
dicmeter L y” | 54, | x,” yy," y,” diameter y,” x” i" diometer | o] 
length we ee | 14” | 1° 18” 18” length 14” 14” 14” 2” 14" 14” 
8 flat { 120-170 | 160-200 | __195-260 | 230-310 | 280-350 flat 120-170 160-200 195-260 fiot -110 | 120-160 | 190- 
§ vertical o 90-120 | 110-150 | vertical 90-120 110-140 140-170 vertical 70-90 110.140 130-176 
5 everhead | 100-190 | 130-160 | mi ORs overhead 100-130 130-160 170-200 overhead | 80- 120-140 | 130-170 
volts [23-24 | 2825 | 25-26 | 26m 26-28 volts 23-24 24-25 25-26 19 20.21 | 21 
a ee Ot eee LOW ALLOY — HIGH TENSILE 
10 - reverse —E 12020 G sw-101 
. ac—de straight 
For maintenance and repair work particularly where rust, int and 
scale are present. will burn through rust, paint and scale when most See See I allet welds in higtetnene, ove welding and positioned Est sw-5 
other electrodes fail. 
- PROCEDURE: a 
PROCEDURE: Horizontal and downhand — hold medium to close are, with welding is Eonaheted = to welt ‘with m Se temperature until An eeeenaire ve steel shielded-arc 
electrode tilted 5° to 15° in direction of travel. Weave with oonmtatt heat trea nt as required flat iy tre or com- ing any type of cast iron when 
motion hesitating at edges. Clean each bead. Vertical and overhead wel: of travel. Hold short to medium are. direc- good are characteristics permit use 
ing —- hold electrode perpendicular to work. Weaving should be limited 15° in n direction of travel the vertical base usual hardened zone along the line 
to allow only time enough for set up. SSE plate. the sdmixtare of cast iron 
As Welded Stress Relieved “Ray Quolity Stress  Heat* j 
Yield Point psi - 91,500 87,650 ae EES? welded Relieved Treated X-Rey Quatity Widely used for foundry repairing 
’ 2 45 oa Yield Point psi- 111,300 124,400 124,450 a $ Si * build-up and repair of gray iron * 
anemia TS kV | Ratan cay Tatase 38S <i apr Hate ap) cracked epinaer heads ans ioc 
° : 025 30 15 - in 2” 1 17.5 Id have oil 
. Treatment —Heat at 1650 F for 2 hours, ae ee PROCEDURE: Work should hav« oll, 
— ; ee ich eerie et NOE HANES: "re oil quench, temper at 1165 F for 2 hours, air “Ba 0 ae oe welding. 
tameter i i ‘8 i ,. ae £ 2 6 
lensth Ske cece” 14” RECOMMENDED AMPERAGE AND YOLTAGE RANGE: denicter 
3 fict SS 110-120 ~_ 140-160 170-180 diameter %” 30” %,” ¥,” 
B vertical _ 110-120 130-140 140-160 length 14” 14” 14” 18” 
5 overhead | ‘110-120 ~____ 130-140 140-170 omperes 120-150 160-185 200-230 280-310 as in 
volts Rig 25-27 ms 26-28 27-29 volts 26-28 28-30 30-32 32.34 volts 
































‘iON ON BEST SELLING 


MILD STEEL 


ac-—-de straight 
ed as a “hot” E-6012 
nd of the amperage 


tunnels « machinery, 


ders *« machinery of 


nting to work, using 
ectrode 5° to 15° in 
from the bottom up 


85 
‘ 26.27 


IRON POWDER 


ac—de straight 
, Mineral-type elec- 
ynhand welding. Pro 


ing. Excellent bead 
to %") can be made 
ontal and downhand 
and 40° to 50° from 
s with: 

E 70.6024 

RANGE: 

we x | iv? 

2 a 

18” | 18 
00.340 350-400 
37.39 38.40 


LOW HYDROGEN 


dc reverse 
nd high tensile-low 
n type coating that 
y in the as-welded 


vel. Hold short arc 


an crater before re- 
ck toward previous 


Rey Quality 


ith: 
1b-€-986 — MIL-260 
ANGE: 
RE. a 
: 14° 
195-260 
RS Bakes 140-170 
Heh “Zatti 170-200 
- a3 aeee 


Y — HIGH TENSILE 


ac—de straight 
Iding and positioned 
is temperature until 


s relieving or com- 
5° 15° in direc- 


tal flets—-tilt 5° to 


d base plate. Hold 


Ray Quality 
P Ss $i 
022.026 20 
Mi Mo v 
Wie. 
ANGE: 
: a 
4 
bia 2 18 
0 ; % 280.310 
ty, 32-34 








MILD STEEL 


— 6012 SW-17 ac—dec straight 
A high rutile type electrode for heavy production welding, where fit-up 
is poor and high ductility and high mechanical properties are desired 
Can be used with high amperages 

Built-in toughness is one of its outstanding characteristics. Ideal for high 
production work because higher amperage can be used. It is used at 
welding currents 30 to 40 amps higher than ordinary E 6012 electrodes 
PROCEDURE: For flat welds tilt electrode 5° in the direction of travel}, hold 
medium to short arc. For horizontal fillets tilt electrode 5° to 10° in 
direction of travel at angle bisecting vertical and base plate. Hold medium 
to short arc 

As Welded Stress Relieved 


Yield Point psi - 61,450 55,200 Cc Mn Pp s S 
Tensile Strength psi 71,950 66,600 07 35 021 
% Elongation in 2” 26.0 27.5 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 
diameter y,” | x,” | %,” | Ky," 
length | 14" | 14 | 4 18 | B 
amperes 120.150 | 160-195 | 210-275 260-340 | 290-4 
volts 25.27 | 26-28 ‘| 27-29 28-30 | 28-3 
LOW HYDROGEN 
E 70-6016 MIL-7016 SW-65 ac—dc reverse 
A lime ferritic electrode aged pry for welding steels of high 
sulphur content and steels of poor wel . Also used for welding low 
alloy ‘h carbon steels without , and steels that are to be 
welding. In many cases, it solve cracking, porosity 
and lems encountered with regular mild steel electrodes 
PROCEDURE: electrode 5° to 15° in direction of travel. Hold short arc. 
Use wea or beading technique. Important to clean crater. Restrike 
in center. back toward previous bead. Then reverse direction and 
continue. 
As Welded Stress Relieved 
Yield Point psi. - - 64,450 63,150 X-Ray Quality 
Tensile Strength psi + «+ 74,300 72,350 with: 
te Genser ing” - 32.0 =3.8 NM. Type MIL-7016, MIL-E-18038 





U. S. 
c Mn P ui si A. B. S. — E 70-6016 
08 ” 021 017 23 U. S. Coast Guard 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 
atonal aera 












































diameter Je yy” ad 4," Xe ae %," ie N 
length 12” YS SU 14” "6a 18” 
fat 80-100 120-170 160-200 195-260 | 260-310 280-350 
vertical 70-100 90-120 110-140 140.170 
overhead} 79.100 | 100-130 130-160 170-200 | _ : 
volts 22.23 23.24 | 24-25 25-26 | 26-27 26-28 
4 ea BOW HYDROGEN IRON POWDER 
&7  MIL-7018 ©  SW-47— ac—-de reverse 


: the advantages of low hydrogen 

Bs { and with its ease of 
n of | deposition rates. 

5° ® in direction of travel. Use weaving or 

restriking. Restrike electrode 


Complies with: 
A. B.S. — E 70-6018 
U.S. — MIL-7018, MIL-E-19322 


eo TAGE RANGE: ats 
” &, \% ” Ke" 
se 18” 18” 18” 
"330.270 
i 










| 340-380 | 425-475 



































i 33-24 | 23-24 


CAST IRON 


ac—dc reverse 


An steel shielded-arc electrode designed especially for weld- 
ing any bya of cast iron when machinability is not required. Extremely 
good are permit use of low e, thus reducing the 
usual hardened zone along the line of fusion. low heat also lessens 
the admixture of cast iron. 


Widely used for foundry repairing of malleable castings before anneal 
* build-up and of gray iron + cracked cast iron boiler sections + 
cracked cylinder and blocks. 


PROCEDURE: Work should have oil, paint, grease and dirt removed before 














diometer y” 

length 14” Hos; 
amperes 80-100 at ae 
volts 21.23 PERT 








E 6012 





MILD STEEL 


SW-29 ac—dec straight 
A high rutile, high production electrode especially adaptable for welding 
where weld cracking is a problem. Also good for poor fit-up work 
PROCEDURE: May be used with either polarity on dc. Straight polarity, 
however, will permit slightly greater speeds with a lower spatter loss 
For best results hold a short arc with the electrode tilted 5° to 15° in 
direction of travel. For vertical welding weld from the bottom up. Where 
a small bead is desired, welding may be done vertical down. Clean each 
bead before welding next pass 

As Welded Stress Relieved 


Yield Point psi 65,900 64,106 Cc Mn Ls S Si 
Tensile Strength psi - 76,000 74,801 07 30 022 .025 20 
%, Elongation in 2” - 17.5 19 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 

diameter ,” | 42” Ke Thy” ae 6” 
length | 14" | 14” ae | 18” | 18” | 18” 

3 flat | 120-140 | 160-185 | 200-240 260-310 280-330 | 380-440 

© vertical. | 110-120 | 140-165 | 160-185 | 

E Gverhead | 110-120 140-16¢ 160-185 | 

volts | 24-25 | 25-26 | 26-27 | 26-27 | 26-27 26-28 


LOW HYDROGEN 


E 7016G SW-84 ac—dc reverse 
A 1.0% nickel electrode with ao lr type coating, producing ex- 
cellent manipulative characteristics and depositing sound, extremely 
ductile weld metal. The ad is uniform and slag is easily removable. 
PROCEDURE: Tilt electrode 5° to 15° in direction of travel. Hold short arc. 
Use weaving or beading technique. Very important to clean crater before 
restriking. strike in center of crater and move back toward previous 
bead. Then reverse direction and continue. 


As Weided Stress Relieved X-Ray Quality 






































Yield Point psi - 71,250 66,100 ~< . “ ors 
Tensile Strength psi - 80,700 75,200 's ‘Si NI 
arene * “Ee rat. Se. % 
% Elongation in 2 - 31.5 34.0 O17 30 06 
3 RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 
_ diameter %” K, i %G 3 
__length ESP as : 18” 
3 flat 160-200 | ___ 195-260 sd] ~Ss280-350 
& vertical 110-140 >a 
_§ overhead 130-160 o 170-200 
~ volts 24-25 | 25-26 26-28 
LOW HYDROGEN IRON POWDER 
E 8018 C3 MIL-8018 Sw-818 ac—de reverse 


A 1% nickel electrode combining the manipulative advantages of the iron 
powder low hydrogen coating with the correct balance of alloying ele- 
ments to Pr uce 80,000 psi minimum tensile with high ductility and 
notch toughness. 
PROCEDURE: Tilt electrode 5° to 15° in direction of travel. Use a weaving 
or beading technique, cleaning craters before restriking. Restrike elec- 
trode ahead of crater and move back to previous bead. 

As Welded Stress Relieved* 












































Yield Point psi- - - 80,000 79,500 oor baat 
Tensile Strength psi - 91,500 91.800 ee Mn ©. SSRs As 
% Elongation in 2” ~=—-- 22.0 20.0 0.07 0.80 0.74 0.013 
V-Notch Chorpy 
ft. Ibs. @ —40F - 37.0 26.0 _ ee Me 
*Stress relieved at 1150 F for two hours, fur- 0.020 0.90 18 
nace cooled. 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 
diameter % 4 3" %,” hy," Y% 2 
length 14” 14” 14” 18” 18” 
flat 120-150 180-220 230-270 290-320 330-370 
R vertical 110-140 140-170 160-180 
overhead| 120-140 140-170 170-190 
volts 22-23 22.23 22-23 23-24 23-24 
CAST IRON 
ENi SW-Ni<kel ac—de reverse 


A flux-coated electrode with a high-nickel core developed especially for 
he are is excep- 
tionally smooth with practica ly no flutter or spatter. Are length is 
about the same as it would be for mild steel. Fluidity of the deposited 
metal is excellent. It “washes” evenly up against the sides of the joint, 


cast iron when sound, machina! le welds are required. 


giving a “oes fusion with low >eneration and heat input. Slag is easil 
removed. Weld metal fuses thor ughly with the —— cast iron and wi 
not spall out. Widely used for welding cracke 

worn parts * fill out undersi 
cuts and casting flaws. 
PROCEDURE: Can be used in a!) 
In cold weather, a modera‘ 
machining requirements are ;. 
ed. It is also advisable to r 
with a blanket or other insu 


osition, includi 
-eheat of 150-25) 


ig material. 


castings + building up 
d areas * laying metal in faulty machine 


vertical and overhead. 
F is desirable. When 
re, a preheat of 500-700 F is recommend- 
i the rate of cooling by covering work 





























RECOM ‘D AMPERAGE RANGE: — 
diameter %a" i %” 
length 14” c.g. ings 14” 
ompares 50-90 )-120 ad __130-170 
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- Oo. SMITH ELECTRODES 


SW-15 ac—dc 
Finest universal, high-production electrode in industry with range of 
applications from light gauge to heavy plate. High heat and speeds can be 
used without undercut. Slag easy to clean and in vertical, overhead or flat 
work on heavy plate, the slag will peel off weld by itself 
PROCEDURE: For flat welds tilt 5° to 10° in direction of travel. Medium 
arc. Horizontal fillets tilt 5° to 15° in direction of travel at angle bi- 
secting ve and base plate. Arc of medium to short length. Vertical 
up 1st aving ““U” or “V" are motion, hold medium to short arc. 
Overhe use circular motion. Medium to short arc 
As Welded Stress Relieved Complies with: 
Yield Point 67,9 65 A. B. S. — E 6013 
. nt “a * S. Coast Guard 
ve 4 Lloyds Register of Shipping 
% E 2 Z Cc Mn P Ss Si 
X-Ray Quality 10 54 020 027 45 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 
€ V6 32 | %," | He 
— 4 14 14 | 18” | 18” 
é 120-1 16 0-25 80-320 | 300-360 | 370-410 
4 75 12 45 7 8 | 
© overhe 60-7 12 5 g | 
volts gE 26-28 7-29 | 30-31) | 30-32 


E 7016 Al 


SwW-79 


LOW HYDROGEN 


ac—dc reverse 


For all-position welding of carbon-moly and low alloy-high tensile steels. 
This 0.50 molybdenum electrode has a low hydrogen type coating. Arc 
action is quiet, stable and easy to handle. Bead appearance is uniiorm; 
slag is easily removable. Weld metal deposited is sound and extremely 


ductile 
PROCEDURE: 


Tilt electrode 5 


to 15 


in direction of travel. Hold short arc. 


Use weaving or beading technique. Very important to clean crater before 
restriking. Restrike in center of crater and move back toward previous 


bead. Then reverse direction 


As Welded Stress Relieved 


X-Ray Quality 


Yield Point ps 68,100 73,000 *. a 5" 
Tensile Strength psi - 81,100 84,500 y ‘si ‘Me 
a) ‘ 
% Elongation in 2” 27 29 —_ —— 
= agate , P 025 29 37 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 
diameter +,” Ki," 7 ms 
length 14’ 14” 18” 
3 flat 160-200 195-260 280-350 
S” vertical 110-140 140-170 bate! a, 
E overhead 130-160 170-200 
} s See 
volts eSEG 24 25 | 25-26 26-28 
LOW HYDROGEN IRON POWDER 
E 10018 MIL-10018 Sw-1018 ac—dce reverse 


Combines the manipulative advantages of iron powder low hydroges 
coating with the correct balance of alloying elements to produce 100, 
psi minimum tensile deposits with high ductily and notch toughness. 
PROCEDURE: Tilt the electrode 5° to 15° in the direction of travel. Use a 
weaving or beading technique, clearing craters before restriking. Re- 
strike electrode ahead of crater and move back to previous bead. 

As Welded Stress Relieved 











Yield Point psi - 92,300 102,000 X-Ray Quality 
Tensile Strength psi - 92,500 103,000 A. oe Mn $i Pp 
% Elongation in 2” 23.0 22.0 0.06 1.12 0.70 0.013 
V-Notch Charpy 

ft. ibs. @ —65 F . 46.0 41.0 s Ni Mo Vv 
Stress relieved at 1150 F for two hours, furnace 0.020 1.64 0.25 or 


cooled. 


_ RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 













































diometee | 3” | %" | 9” | %" | %” 

FORE el ee ARS TBE. 

3 flat | 90-110 | 120-150 180-220 | 230-270 | 290-320 

& vertical | 70-90 | 110-140 | 140-170 160-180 | 

5 overhead | 80-100 | 120-140 | 140-170 | 170-190 | 
volts [ 19-23 | 22-23 22-23 | 22.23 23-24 23-24 

CAST IRON 

ENi Fe SW-Nicke!l 55 ac—de reverse 
SW-Nickel 55" is a flux-coated special core wire which gives exceedingly 


strong ductile welds which prevent cracking and spalli 1 

applicable to high phosporous cast irons and ductile irons. It offers a 
stable arc in all positions, smooth bead contour, excellent “wash” and 
very easy slag removal. 


PROCEDURE: Clean work of oil, grease and dirt. Grind off “skin.” Use 


out particularly 





E 6013 MIL-6013 SW-16 ac—dc 
All position. Arc easy to handle with minimum of burn-through on thin 
gauges. Particularly adaptable for field applications on vertical down 
Ideal on light gauges because of quick set-up and shallow penetration. 
PROCEDURE: For flat welds — tilt 5° in direction of travel. Medium arc. 
Horizonal fillets — tilt 5° to 15° in direction of travel at angle bisecting 
vertical and base plate. For vertical down — tilt 30° in direction of 
travel. Hold short arc. 
As Welded Stress Relieved 


Wl Pit a= 70400 W100 Comptes with 
% Elongation in 2” - 22.0 24.0 Lloyds Register of Shipping 
X-Ray Quality Navy MIL-E-15599 
c Mn P Si 
10 42 020 = .028 35 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 
diameter | %,” y,” 34,” ; x,” | y," 
length el: 14” | 14” 14” [18 
3 flat | 60-60 | 120-140 | _150-170 190-230 | 290-320 
& vertical | 60-80 | 110-140 | 140-170 175-195 | 
§ overhead | 60-80 | 110-140 | 145-170 175.195 | 
volts [19-22 | 21-239 | 2427 24-27 [27-29 







— 8016 Cl sw-81 ac—de reverse 
A 2.0% nickel electrode with a low hydrogen t of coating that pro- 
duces a smooth bead with an easily remo . Used extensively 
in fabrications of nickel-bearing steels that require both high-tensile 
and high-impact values at low temperatures. 


PROCEDURE: Tilt electrode 5° to 15° in direction of travel. Hold short arc. 
Use weaving or beading technique. Important to clean crater before re- 
striking. Restrike in center of crater and move back toward previous 
bead. en reverse direction and continue. 





E 6020 MIL-6020 SW-35 oc—de 

A mineral type electrode often referred to as a “hot rod” because of its 

high speed in downhand, horizontal or pemtiened fillets, flat work and 
il 


Yield Point psi 56,600 48,900 Complies with: 
Tensile Strength psi 63,900 59,800 U. S. Nevy MiL-E 15599 
% Elongation in 2” 29.0 35.5 A. B. S. — E 6020 
X-Ray Quality U. S. Coast Guard 
C Mn P s si Lioyds Register of Shipping 
.07 32 024 027 18 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 
diameter a" | 342” | He” Ms," “4 | af 
’ > > 
length 14” 14 14” 18° 18 18 
amperes 130-155 165-185 200-240 27-310 300-350 350-410 
volts 27-29 27-29 28-30 | 29-31 30-32 | 32.34 


MILD STEEL MILD STEEL MILD STEEL 
E 6013 





deep groove welding where extreme duc 
PROCEDURE: For flat welds — tilt 5° in direction of travel. Hold short arc 
For horizontal fillets — tilt 5° to 15° in direction of travel bisecting 
vertical and flat — Hold short arc, allowing the electrode coating to 
lightly touch the bottom plate 

As Welded Stress Relieved 


ity is required 








LOW HYDROGEN 


E 8016 82 MIL-52-16 sw-90 ox—de reverse 
This low h en electrode was developed specifically tor welding 1.25% 
Cr-0.5% Mo Is used in high-pressure piping in’ power beunes and 


similar installations. 
PROCEDURE: Pre- and post-heat treat oogersing to job specification. Tilt 
electrode 5° to 15° in direction of travel. Hold short are, Use weaving or 
beading technique. Important to clean crater before restriking. Restrike 
in center of crater and move toward previous bead. Then reverse direction. 






























































‘ y Stress Relieved 
As Welded Stress Relieved c X-Ray online ‘ Viet pom psi - 80,600 X-Ray Quolity 

Yi Poi i . 73,200 75,900 = aay > = ‘ensile Strength psi . 91,900 

veld ‘oint psi 08 64 On % Elongation in 2” ba an : 24.5 Complies with: 

Tensile Strength psi- - 82,400 85,100 s si Ni c Mn P 5 si Cr Me 

% Elongation in 2” = 24.5 29.5 nn ea Wie. SR es Mp Te U. S. IN, — MIL-E-16589. 52-16 

024 37 2.05 08 63 O14 O30 35 1.20 .54 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE RECOMMENDED _ AMPERAGE AND VOLTAGE RANGE: ‘ 

diameter %" ei %2" He" diameter %" ; B Kath A Ys" 
length 4 14” 14” PRS. - length chin J ails Pe ery A" ORE ek " as Pie TY 

$ flict | 130-150 _165-195 225-250 flet 120-170 a A _.}___ 280-350 _ 
8 vertical | ‘120-130 cg OO ad b vertical oS LS 1, aS z 
5 everheod =| «120-130 __ 145-165 overhead | 100-130 _ 130-160 pe ; 
WO a. hd 22-24 Be 24-26 volts 23-24 24.25 | 26-28 

; LOW ALLOY — HIGH TENSILE LOW ALLOY — HIGH TENSILE 

E 7010 Al SW-75 dc reverse 
High-tensile, cellulosic coated electrode has cutting arc with sow ewe: 
——. For ervonmey mrae or — where — tensile strength — 7020 Al MIL-7020 Al SW-76 ac—de 
and creep resistance at high temperatures are : h-speed molybdenum-bearing electrode specifically designed for 
PROCEDURE: Horizontal and downhand — hold medium to short are with Pe es y rd 4 


electrode tilted 5° to 15° in direction of travel. Weave with oscillating 
motion, hesitating at edges. Clean each bead. From bottom up, use whip 
or weave motion. From top down, use stringer bead or weave. 

As Welded Stress Relieved 














d or horizontal fillet welding on low-al Oy: high-tensile steels. 
a is ued where tensile strength of 70, ,000 psi after stress relieving 
needed. 
PROCEDURE: For flat welds — tilt 5° to 15° in direction of travel and hold 
medium to short arc. For horizontal fillets—tilt 5° 

















to 15° in direction of 
Yield Point psi- - - 67,400 65,250 Complies with: travel, bisecting the vertical and base plate. Hold short arc 
Tensile Strength psi- - 81,400 78,500 U. S. Navy — MIL-E-15716 As Welded Stress Relieved 
% Elongation in 2” - 21.0 29.5 A. B. S. Yield Point pst - - 66,100 69,900 Complies with: 
X-Ray Quality : Lloyds Register of Shipping Tensile Strength pst - 75,900 79,400 A. 8. S, — £70204) 
_ ne - nn - Me U. S. Coast Guard % Elongotion in 2” ~~ 25.5 28.5 U. $. Coast Guard 
J 4 01 4 . , X-Ray Quolity . nies 
RECOMMENDED AMPERAGE AND VOLTAGE RANGE: . ee, oe oe gy ence etic! 
diemeter %” %,” %,” y* NS (7 86 Be. 36. cranes He 
a ie ie i ie RECOMMENDED AMPERAGE AND VOLTAGE RANGE: 
flot 110-130 140-180 170-190 240-300 diameter K% ae Se ; Cee k's 
vertical | 110-120 ~_ 130-180 150-190 length a" ov 4. aa 
overhead | 110-130 140-150 169-170 amperes 200-300 280-340 wy 380-420 
volts 26.27 27-28 28.29 29-32 volts 33.35 34-36 37.98 





















Through research ...@ better way 

















low a welding current as is possible. Length of are should be about the 
same as that used for mild steel electrodes. Flux should be remo from 
each crater before making restrike, and completely removed from each 
pass before starting subsequent pass. Use intermittent bead method to 
heat evenly. Peening moderately is useful in reducing stresses. The 
finished weld should be cooled slowly. A blanket or other insulating 
material can be used. Preheating is recommended only when maximum 
machinability is required; when the heat developed by welding may 
cause cracking in other parts of the casting or when the weld must with- 
stand pressure. A normal preheat is about 600 F. 

RECOMMENDED AMPERAGE RANGE: 


—— eee 


xy ” + 








; + 7h — we 2 EMEP TS CORR ” 
diameter eae eet 4 eS. SEI 2 is He 
7" SE aT || ES RS 14" 
onperns | 5040 90-120 120-190 | 





AO.Smith 





WELDING PRODUCTS DIVISION 


Milwaukee 1, Wisconsin 
A. 0. Smith INTERNATIONAL S. A. Milwaukee 1, Wis., U.S. A. 


MW-230 9-58 


LITHO U. S. A. 
























A. 0. SMITH OFFER 


Cl 





MILD 
STEEL 










E-6011 
SW-14 
Deep penetration, 


all-position cellulosic 
ac-dc reverse 





E-6010 
SW-10 
Deep penetration, 


all-position cellulosic 
ac everse 


E-6012 
SW-11 
Low penetration, 


all-position, rutile 
ac or dc straight 




















LOW 
HYDROGEN 







£-70-40 x 6 ~) E-7016-G E-7016-Al 
SW-65 SW-84 SW-79 


1% nickel type for 
For oll-position improved impact 0.50% molybdenum 
welding of hard-to- properties, ac or dc type, ac or de 
weld steels, ac or dc reverse reverse reverse 




















SILVER SILVER — — siLvER—— Sead 
WHITE ) 
E-9010-G \ E-12020-G 
E-7013-G E-8013-B2 9 
SW-85 SW-88 re leg alee 
Deep penetrating, Spray-type, iron oxide 
All-position, rutile All-position rutile all-position, ce!lu Ni-Cr-Mo-V, for 
type, 0.50% Mo, type, 1.25% Cr, losic for mointenance, high-tensile steels, 
- oc or de 0.50% Mo, ac or de dc reverse ac or de straight 


a 








> 


~ WHITE 






WHITE 


- ) J 
-310- % ‘ di SW-312-Mo 
SW-310-Mo SW-312 SW-316 


fe ~~ Similor to SW-312 

Mo modified for For welding Type 312 i" but with Mo added 
better high temp. steels and dissimilar for further strength All-position for 
properties metals and creep resistance Type 316 steels 








& » A® 


\ 
\ WHITE 


SW-2Cr-Mo fe ) SW-502 = 
For high-pressure Cr) For high-temp 


For extra-high 
strength to weld 
steam lines operating installations 
at less than 1100 F. 4-69, Cr steels 


SW-505 


Designed specifically 
for high-temp. 
installations 





aircraft-type alloy 
steels 









DIAMONDWELD DIAMONDWELD 













‘ For any ferrous base lron powder, low , 
Moderate abrasion, metal, for severe hydrogen electrode 
heavy impact end impact and abrasion for high-speed ( 
base for overlays resistonce hard surfacing . 
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RS THE INDUSTRY'S MC T CO: 


Choose from 87 basic types Dt verine all rnaj 
































E-6012 beat E-6012 











































~ 0 
6012 E-6012 SW-17 sw-29 E-6013 E-6013 
v-11 SW-12 SW-15 SW-16 
High amp, E-6012 All-position electrode ‘ 
atior E-6012 with slightly for top mechanical with exceptional enetration Low penetrating for 
t rutile increased penetration, properties on hori- resistance to cracks m type sheet meta! welding 
j aight ac or de straight zontal and flat fillets ac or de straight ac or de ac ord 
f 
_— wnire E-8016-B2 | 
\ = 
E-8016-C1 MIL-52-16 = 015S-6 
Sw-81 | SW-90 SW-91 
2% nickel type for 1.25% Cr, 0.50% a 
improved impact at Mo, ac or de reverse, 
low temp., ac or dc for welds on like 
reverse meterials 


CAST 
” | IRON 


STAINLESS STEEL 


SNOTE—group color coding for de 
lime and dé titania is black. Group 
color coding for ac-de is yellow. For 
more details, ask for Cat. MW-196. 




























SwW-5 


For welding cast iron 
where there is no 
subsequent machining, 

ac or dc reverse 


SW -308 


All-position, generol- 
purpose rod for 18-8 
and 19-9 steels 












a ay 









oo LY 
















SW-316 ELC SW-317 ee ELC a 318 -330 SW-347 
All-position, for Type All-position for Similar to SW-317 but Similar to SW-317 i . & For Types 347 
316 ELC steels Type 317 steels wom feos ae SV eecasaee Wyog 330 et 7” pad ne \ 









HARD 





> 


* SURFACING 
SW-N-155 ay, SW-16-25-6 


\ 
SW-307 * 
~ A ——— % SW STAINLESS 20 2 FLECTRODES 
ly modifi 18. . q Specially designed 
. ni For fabrication of FB ny oF electr: " ; 
: “aoe Coosamer 36a on jet povee 4 phon i ptr na! al 








y 
DIAMONDWELD DIAMONDWELD DIAMONDWELD DIAMONDWELD 
AH-5 AH-6 HS NM 


Y .t LY 
( A) For extreme abrasion, » yr Syctagee on, ») "Seer ot tempore soon steal wba 


- a 
DIAMONDWELD DIAMONDWELD 
GP NiMn (Bare-coated) 


aN 
ae 


surfacing mangonese For manganese 
or carbon steel carbon steel overloy 











for severe abrasion wear at ae 
moderate impact and moderate impact tures to 1 vi to severe impact 











Ss 








COMPREHENS 


»9vering all major classi 





/ 


4 


£-6013 
SW-15 


f 
pota 








1015-G 
W-91 


50% 
trength, 
ighness, 
se 


wp color coding for 
titania is black. Gr 
for ac-de is yellow 
ask for Cat. MW 


Ni-Mo-V type, 
dc reverse 


LESS STEEL 


dc 
oup 
For 
196 








LOW HYDROGEN 
IRON POWDER 











E-12015-G 
MIL-260-15 
SW-120 
All-positio 

difficult to 
steels, ac-de 





SW -308 


All-position, genera! 
purpose rod for 18-8 
and 19-9 steels 






Specially designed 
for armor plate 
app ations 


















SW-L605 


vecially designed 
or high-temp. jet 
rcraft applications 








y 
AMONDWELD 


For joining 


or carbon s 


or 


surfacing manganese 


tee! 






Am , ~) 
\ YW sw-3a7 /~ $w-349 sw-3 
. e For Types 347 For high-tems For high-ter 
welding and 321 steel opp 


330 steel 


tions — applications rec 
stabilized et circraft 15-60 or Nict 


DIAMON 


HARD 
SURFACING 
ELECTRODES 


Low hydrogen type, 
ac-de reverse, 
for light abrasion, 
heavy impact 










= 
DIAMONDWELD DIAMONDWELD 


NiMn (Bare-coated) 


DIA 






For manganese 


For severe impact 
carbon steel overlays 


and severe abrasion 













ISIVE LINE OF ELECTRODES 


sSsifications 


W 3 ~ POWDER 
Spray-type electrode. 
Modified E-6020 with Low penetration for 
high deposition rate, sheet metal, 
ac or de ac or dc straight 
otcd 


fi 








E-70-6024 
SW-44 


Heavy coot, rutile 
type for horizontal 
fillet or downhand, 
















E-70-6014 
SW-15, LP. 


Rutile type, all- 


























position, high High deposition 
deposition rate, rates, oc or dc 
ac or de straight 


. ae 


£-10018-6 | 



























£-70-6018 E-8018-¢3 é 
MIL-7018 MiL-8018 MiL-10018 E-7020-Al 
SW-47 SW-818 -1018 ie SW-76 
Ail-position for All-position with All-position, =. Spray type iron oxide, 


0.50% Mo, for hori- 


difficult to weld 
zontal and fillet, ac-de 


steels, ac-de reverse 


1.0% nickel, Ni-Mo-¥ type, — 








ac-dc reverse 





J 


Tx, A % WG, * 
} } , ne 2 a f % SW-310 


SW -308-ELC SW-309-Mo SW-309-Cb > SW-310-Cb 
All-position for Type ~ Same as 309 with | Like Type 309 with For welding similor > ) 


For welding of Type i 
ELC steels. Provides 309 steels. Excellent Mo to improve tensile Cb for corrosion alloys and for straight Cb stabilized for 
for joining CrNi to strength and corre- resistance. For Types chrome steels and stainless-to-corbon 


added corrosion me 
resistance carbon steels sion resistance 347 and 32) clad steels dissimilar alloys steels 


















* ® 









~) SW-442 
SW-260 SW-380 SW-410  ) SW-430 For 18% straight owes 
e chrome steels. 
For high-temp For high-temp For 12% straight a For 15% straight Specialized techniques . ; 
plications requiring applications requirin chrome steels. Needs w chrome steels. Needs heoting For straight 
15-60 or Nichrome 20-80 or Nichrome V pre- and post-heat pre- ond post-heat recommended 28% chrome steels 
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‘ ” 
DIAMONDWELD DIAMONDWELD DIAMONDWELD DIAMONDWELD DIAMONDWELD 






















 / F 6A (Coated wn) 
BRONZE 
High carbon type, All-position electrode 
ac-de reverse, for too! steels, 
machineable deposit ac-de reverse conditions 
DIAMONDWELD te bomen emp 
Te Plus automatic wires to meet every need — 
‘ & A. O. Smith also offers a line of wires for automatic and semi 
> automatic welding for all types of steels. They include: 
MILD STEEL — CO-85, CO-86. Designed particularly for carbon-dioxide 
shielded arc welding processes * STAINLESS — 308, 308 ELC, 309, 310, 
316, 316 ELC, 330, 347, 321, 2 Cr Mo, 502, 410, 430, 446, 349, 312, A | @ 
Stainless 20 « _ AH 100, NM 700, AH 500, 
pa a oe Sn WELDING PRODUCTS DIVISION 
For severe impact AH 2 AH 300, AH 420 Mil ‘ ; 
* waukee |, Wisconsir 
ond severe abrasion 
A 0. Smith INTERNATIONAL S A Milwaukee 1, W A 
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CUT-away section of high-pressure piping joint above had to be 
air-tight. Lengthy brazing area (from notch to notch at arrows) 
could not depend on capillary creep. With clad strip, rejects 
were virtually eliminated. A stamping die (right) had its life 

extended 17 times by use of the stripping; cost was reduced nearly © 
90%. Conventional brazed die is at right of the photo. 


by Allen G. Gilbraith 


High quality joints... 


with brazing alloy clad strip 


BRAZING ALLOY-CLAD strip is finding 
wide use in those brazing applications 
in which the fabricator is looking 
for 100% joint coverage, high joint 
strength, void-free deposits and re- 
duced manufacturing costs. 

These brazing strips are prepared 
by alloy diffusion through pressure 
and heat application over a_base- 
metal surface. (Strips may be ferrous 
or nonferrous and the alloy may be 
placed on one or both sides.) The 
clad metal is then precision-rolled to 
exact gage, and cut to size. Thus, 
the fabricator can buy this composite 
strip according to his material and 
dimensional requirements. 


Alloy can be diffused on low- 
carbon steels, copper, brasses, phos- 
phor bronze, beryllium copper, Invar, 
Monel, nickel, nickel-silver, certain 
stainless steels, and precious metals. 
In fact, any combination of brazing 
alloy and base metal is possible if 
the alloy’s melting range is above 
the base metal annealing tempera- 
ture. 

Clad stripping can be used in two 
ways: as a brazing shim, and as 
stock from which entire parts are 
tamped and formed. The strip is 
used as a shim when absolute control 
of alloy flow is mandatory, and when 
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perfect joints are required. 

Used as stock, the strip can be 
covered with alloy on either one or 
both sides. In this way the fabricator 
can mechanically preplace the alloy 
on the part to be brazed. Making 
blind joints or brazing several joints 
simultaneonsly (often required in 
electronic products), can be done 
easily. 

Stripping can be formed into nu- 
merous shapes and sizes. Available 
in coils or straight lengths, it can be 
stamped to form washers for butt and 
shear joints, or sleeves for tube and 
socket joints. Flat strips can be rolled 
into cylinders, cones, complex figures, 
or made into irregular shapes for 
inserts. 


COMPARISON of plain silver brazing strip 
(left) and alloy-clad strip (right) shows high 
quality of the latter. Magnified 100 times, 


Sizes range up to 4 in. wide and 
down to 0.003 in. thick. In addition 
to being able to stipulate the side or 
sides he wants coated, a fabricator 
can also specify that the material be 
covered with stripes of alloy. 


Brazing with clad strip can be 
done with torch, induction, dip and 
furnace facilities. However, the 
method usually chosen corresponds 
with that commonly used for the par- 
ticular material and its thickness. 

Full advantages of alloy-clad strip 
are seen when reviewing the disad- 
vantages of conventional brazing. 

For example, joint lengths often 
hinder capillary creep. Tight fitups 
frequently present insufficient clear- 


the plain silver brazing had oxide islands 
and flux inclusions. Clad strip, magnified 
500 times, contained no such defects. 








Carbide Tip —> Cp 
gs 


she 
—+< 2? 


Braze-Clad 
Shim 








Ei 


OF ig Braze-Clad Sleeve 








CONVENTIONAL brazing of carbide tool tips calls for 5 pieces: 
tip, silver brazing alloy shim, copper shim, another alloy shim, and 
the shank. Clad strip replaces three shims, saves 50% of cleaning 
ond fluxing time, and provides a stronger, neater weld. 


WELDING terch tube assembly must be pressure tight. With con- 
ventional brazing, capillary action was necessary and removal of 
the unwanted fillet was expensive. Change to clad strip showed a 
47% cost savings, reduced rejects and eliminated the fillet. 


ance for alloy penetration. Preplace- 
ments are often impossible or imprac- 
tical on blind joints. And when 
preplacements are used as strip or 
shim stock, imperfect joints occa- 
sionally result because as the alloy 
melts it pulls up into a ball before 
spreading over the metal’s surface. 
The result: voids, oxide islands and 
flux inclusions. 


When the brazing alloy is clad 
on strip, these disadvantages are elim- 
inated. Alloy remains in place dur- 
ing the brazing cycle; there is no 
dependence on capillary creep; as- 
sembly is simplified by elimination 
of preplaced rings, washers or spe- 
cial shapes. 

Finally, clad strip can braze joints 
of extraordinary length, and when 
making blind joints, gives 100% cov- 
erage. 

Alloy flow can be closely controlled 
because alloy diffusion over the par- 
ent metal insures that it remains in 
place. Post-brazing removal of over- 
flow, burrs or fillets is not necessary, 
and cleaning or fluxing operations 
are halved. 


Elimination of capillary creep 
shortens the heating cycle, as well as 
lessens the tendency to overheat. 

Because of these advantages, de- 
signs previously impossible can be 
used; high-speed, low-cost brazing is 
common; and unskilled operators 
can be employed. 

However, the most important fac- 
tor for any fabricator is the brazed 
joint strength. He wants a joint that 
will hold under the strains and 
stresses of on-the-job use. 

Three factors determine the brazed 
joint’s strength: (1) effective area 
of the braze; (2) continuity of the 
braze; and (3) uniform thickness 
of the braze. Alloy-clad strip meets 
these three requirements. 

A comparison was made between 
alloy-clad strip and plain alloy strip 
on 303 stainless steel, 0.375 in. in 
diameter. Two butt joints were made 
with 0.010-in. alloy-clad strip (0.004- 
in. brass clad on both sides with 
0.003-in. brazing alloy). 

Two other joints were made with 
0.015-in. alloy-clad strip (0.005-in. 
brass clad on both sides with 0.005- 
in. brazing alloy). A final joint was 


brazed with plain silver-alloy strip. 

Pull tests were conducted on the 
five joints after brazing. Joints brazed 
with 0.010-in. clad strip tested to 
56,000-72,000 psi. When brazed with 
the 0.015-in. clad strip, they had a 
strength of 53,000 to 69,000 psi. The 
plain silver brazed joints tested at a 
strength of only 23,000 psi. 


After the testing, all fractured 
joints were examined microscopically. 
Those joints brazed with alloy-clad 
strip were free of voids or flux in- 
clusions. However, the one joint 
brazed with plain silver alloy showed 
approximately 30% of its area either 
void or containing inclusions. 

This relatively new brazing devel- 
opment effectively eliminates draw- 
backs of conventional silver brazing. 
In many cases, with practically no 
changes in setup, it will give stronger 
joints; 100% coverage; void-free, 
oxide-free deposits. 

In other applications, with slight 
design changes, alloy-clad strip will 
speed normally slow, complicated 
operations; reduce rejections; and 
save time and money. 




















BLIND joints can be made with no guesswork about strength when 
using the clad strip. This is particularly important in aircraft, since 
parts can be lighter. The illustration shows a re-inforced hollow blade. 


WHEN multiple joints must be made simultaneously, a single clad 
strip part can bond many smaller components. In the electronic 
tube shown, the strip does the work of 4 brazing alloy rings and 
one washer. 
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WHATEVER 
YOU WELD... 
WHEREVER 


YOU WELD 
ELECTRICALLY 


count on General Cable 


General Cable provides a complete line of welding cables in every 
size and type of construction. All are extremely flexible and easy to 
use: special strand construction gives welders exceptional freedom 
of wrist movement. 

SUPER SERVICE has special double-layer cord-reinforced 
jacket of mold-vulcanized neoprene for maximum resistance to 
physical damage without loss of flexibility. Maximum resistance to 
oil, flame, acids, alkalis, moisture, heat and weathering, as well as to 
impact, flexing, abrasion or twisting. 

RUBBER JACKET for extra flexibility and economy, combined 
with excellent resistance to physical abuse, moisture, heat and 
weather. 

NEOPRENE JACKET for the advantages of rubber jacket plus 
outstanding resistance to flame and oil. 


Ask your General Cable Authorized Distributor for full information 
about the complete line of welding cables, copper or aluminum con- 
ductors, rubber, neoprene or Super Service jackets: all free stripping, 
exceptionally durable, completely safe for operators and public. 


General Cable manufactures a superior Welder Power Supply Cable 
to complement its regular line of welding cables. 


GENERAL CABLE CORPORATION, 420 Lexington Avenue, New York 17, N. Y. 


Offices and Distributing Centers Coast-to-Coast 


2% GENERAL ’CABLE 


81 
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DIGESTER interior shows 
vertical walls 

completely overlayed. 
Approximately 1,400 sq 
ft of weld overlay 

was applied. 


Just what the welding 
doctor ordered . . . 


Stainless steel 





overlay coats an 


“ulcered stomach’ 


THESE WORDS are written on paper 
that, in another form, once churned 
inside a huge steel “stomach”—a 
digester. 

In the paper and pulp industry, 
wood chips are fed into digesters to 
be cooked by gases and hot liquids. 
Pressures may be as high as 150 psi 
and temperatures may climb to 350 


F 














Eventually, the carbon steel walls 
of these manufactured stomachs be- 
come thinned and pitted by corro- 
sion and erosion. Sometimes operat- 

op ing pressures must be reduced, cut- 

EACH Mig unit welds ‘ ~ ng E } 
ting down the flow of processed 
an area of about 120 , “food” t seat ; dill 
Py 0 ore bd £ ° 

Resi the. diescter . od” to a paper-pulp-hungry oa 

circumference. Overlay N ' ufacturing and business world. Pos- 
is approximately 3/16- VON A sibly this localized or general thin- 


in. thick and can be 
deposited at the rate of 
40 ipm. 

Another Mig unit 

(not shown) can 

rotate 360 deg dur- 
ing overlay application. 


ning will lead to major digestive 
disorders—and the vessel may be 
condemned. 


At one time, the life expectancy 
of a digester was 10 to 15 years. 
Process modifications, however, have 
led to increased thinning of digester 
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Correct Outline —Figure =1 





SOAP-stone cutline should have 
angles (right) are stress risers and may cause early service failures. 


WH? 


aS ae ~S 


Wrong Outline —Figure *2 


no sharp angles (left) since these 


IRREGULAR depth of 
the defect should be 
followed (left). It is not 
necessary to build up 
overlay even with the 
inner wall surface. 





Figure *3 








walls—materially shortening life ex- 
pectancy. Some digesters have heen 
seriously affected in just two years 
of use. 

Research pioneered by Crucible 
Steel Co. of America led to the idea 
of applying weld overlay to the ves- 
sels. To test this theory, the first 
overlay was manually applied in Jan- 
uary, 1951, using type 308, 310 and 
316 coated stainless steel electrodes. 
After more than six years, the weld 
overlay showed no evidences of fur- 
ther attack. 

Today this proved weld overlay 
process is widely used—and digesters 
with as much as 800 sq ft of overlay 
surface have been manually pro- 
tected. Automatic methods are used 
to completely overlay entire digesters. 

Both the 310 and 316 electrode 
types have met with success. 


Success of a weld overlay de- 
pends largely on contour of the weld 
deposit, particularly at the perimeter 
of the overlay. High-crown welds, it 
is thought, allow the turbulence of 
liquids to concentrate eroding action 
at these points. All crowns must be 
eliminated to prevent stress risers 
and the washing away of parent metal 
at the fusion line. 

Tapered welds prevent both these 
conditions by allowing the liquid to 
flow freely over the welded junction 
thus preventing early failures. 

Digesters are cylindrical or spheri- 
cal. The cylinders range up to 12 ft 
in diameter and 52 ft long, while the 
spheres are sized to 29 ft in diameter. 
Walls in both may be as much as 
2 in. thick. Weld overlay has been 
applied predominantly to cylindrical 
digesters. 


For proper bonding of the over- 
lay, the surface must be cleaned of 
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loose scale by mechanical wire brush- 
ing, vibration descaling, or shot 
blasting. In pitted areas, descaling is 
particularly vital; eroded areas us- 


MIG welding gun is connected to a radio- 
graph having an indexing feed screw. The 
adjusting screw feed regulates weld bead 
spacing while the radiograph travels on the 
ring table and propels the unit. 


ually are clean enough for welding 
without elaborate surface prepara- 
tion. Hand wire brushing removes 


powdery rust, and may be adequate. 
Shot blasting, however, provides as- 
surance of absolute surface clean- 
liness. 

Where heavy, uniform scale exists 
intact adjacent to the defective area. 
it acts as a protective surface for the 
base metal and helps resist attack. 

With soap-stone, outline the area 
to be overlayed, avoiding sharp angles 
which are stress risers. The weldor 
can place his initial perimeter weld 
bead directly on this soap-stone out- 
line. (Because chalk or crayon may 
contain sulphur which may cause 
weld metal porosity, the initial weld 
bead should be about '% in. inside 
this type of marking.) 

Two small, flat perimeter weld 
beads are deposited—the first by 
welding (as fast as possible) verti- 
cally downward. Start at the top of 
the outline and direct weld movement 
downward until one-half of the out- 
lined perimeter is complete. The 
other half should be completed the 
same way, traveling in the opposite 
direction. 


The second perimeter bead 
should be applied directly inside the 
outer weld bead, so that it overlaps 
half of the initial deposit. This bead 





Without Changing Location—Figure *4 


SMALL defective areas can be overlayed without changing direction (left). 
On large defective areas, however, where changing location is necessary, the 


. prime overlay should be placed in 
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Changing Location—Figure *5 








ts (right). 














When defective areas are small, 
enabling the weldor to stay in one 
position, he can deposit the prime 
weld overlay starting at one side of 
the perimeter and ending at the other. 
If the area is large, and he must 
move periodically, the prime overlay 
should be made in segments by plac- 
ing single vertical-down weld beads 
at locations convenient to the weldor. 
Areas between the  vertical-down 
beads are then filled in with weld 
metal on the horizontal plane. 


~~ O18 WELD OLD WELD OLD WELD 
G " 
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Figure “6 


HORIZONTAL seams should have two 
small weld beads deposited on the soap- 
stone line |-in. above and below the 
original weld seam (above). For vertical 
seams, the same method is followed 
depositing the bead from top and bot- 
tom (right). 


-)PPDPRPPPPP*)?? BPI? 
~*PPPPPPDDPPDP PD) * 


On completion of the overlay, 
a small flat bead should be laid 
around the overlay’s entire perime- 
4 vs ter. This bead is made in the same 
CO ae manner as the initial perimeter beads, 
Re using 5/32-in.-diameter electrodes. It 
serves as a further aid to weld taper- 
ing, and eliminates irregularities and 
high-crowned weld shoulders devel- 
oped when interlocking the prime 
overlay into the initial perimeter 
beads. 

When only the original weld seam 
needs overlay, the area should be out- 
lined with soap-stone parallel to the 
junction of the fusion line for both 
horizontal and vertical seams, using 
5/32-in. diameter electrodes. 

On horizontal seams deposit two 
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Figure “9 


OVERLAY for cone welding should be started at the bottom, 
making one complete circumferential weld and continuing until 
complete (above, left and right). 











should be applied more slowly, mak- The overlay should follow the 


ing it slightly heavier than the first 
and effecting a slightly tapered weld. 

The perimeter weld bead prevents 
undercutting when starting or ending 
the prime weld overlay, and elimi- 
nates any tendency for excessive weld 
crowning. For the perimeter bead, 
5/32-in.-diameter electrodes are rec- 
ommended. 

Apply the major weld overlay by 
starting at the bottom of the perime- 
ter (using 3/16-in. lime or titania- 
coated stainless electrodes and work- 
ing from left to right (or vice versa). 
Progress upward with each bead. 

Overlay should be deposited by 
placing weld beads on an approxi- 
mate 20-deg angle from the horizon- 
tal to get a 3/16-in.-thick minimum 
weld deposit—the most desirable. 
Welding should be started on the 
high side of the angle and sloped 
downward. A good rule-of-thumb in 
obtaining the 3/16-in. deposit is not 
to exceed a 21-in.-max. of linear weld 
deposit for every 14-in. 
(3/16-in. diameter) . 


electrode 


All metal-are welding should 
employ a close arc and straight-for- 
ward motion without electrode oscil- 
lation. 
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irregular depth of the defect—build- 
up is unnecessary. No post-weld prep- 
aration is needed, but all slag should 
be removed. 


small weld beads parallel to the 
seam 1 in. above and below the 
original seam. After completing the 
weld beads, the area between should 
be filled in with 3/16- or 5/32-in.- 





Figure #10 
Improper Weld 
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Figure #11 
Proper Weld 
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High-Crown Weld—Figure “12 


to flow freely over the weld joint. 





DOME welding should be done in a semi-circular manner (top, left and right) inter- 
locking each succeeding bead one-quarter distance into the preceding deposit. 
Eroding action and stress risers concentrate on high-crown welds (above, left), 
whereas tapered welds (above, right) prevent these conditions and permit liquids 


Tapered Contour Weld—Figure #13 








WELDING ENGINEER—April, 1959 





A Cherry-Burrell milk-cooling tank with heat 


exchanger welded to the bottom. 


Radiograph showing welding had flashed, leaving 
splattered metal spurs. 


The tank had to be “Tops” 


— Radiography pointed a way 


Miik handling and storage 
equipment has the most rigid 
health and sanitary requirements. 
The high quality and safety of 
milk must be protected. So, when 
this Cherry-Burrell farm milk 
cooling tank was developed, every 
precaution was taken to strive for 
perfection. 


For example, the tube heat- 


exchanger welded on the bottom 
was radiographed to check for 
soundness. Early radiographs 
showed several places where the 
welding had splattered and formed 
spurs inside the tubing. This could 
have caused difficulties. So, the 
welding technique was altered and 
later radiographs proved the 
trouble removed. 


Radiography is a great protector 
of quality. It can assure the welder 
and the foundryman that only 
good work leaves his shop. It saves 
time and money—helps build 
business. If you would like to 
know how it can help you, get in 
touch with your x-ray dealer or 
Kodak technical representative 
and talk it over. 


X-ray Division... EASTMAN KODAK COMPANY... Rochester 4, N.Y. 


Read what Kodak Industrial X-ray Film, Type AA, does for you: 


© Speeds up radiographic examinations. 
® Gives high subject contrast, increased 


_ @ Reduces the 


oor 


detail and easy readability at all =——_—_—ppressure desens ? 


energy ranges. 
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@ Provides excellent uniformity. 





Tempilstik’ 


 Cemnpoowalisee 
nde 
Ceayons-* 


* Also Tempil® Pellets 
and Tempilaq® (liquid form 


Tempilstik’°_. simple and accurate means of 


determining preheating and stress relieving temperatures 
in welding operations. Widely used in all heat treating — 
as well as in hundreds of other heat-dependent processes 
in industry. Available in 80 different temperature ratings 
from 113°F to 2500°F ... $2.00 each. 


Send for free sample Tempil® Pellets. State temperature 
desired ... Sorry, no sample Tempilstiks’. 


Most industrial and welding supply houses carry Tempilstiks® 


... if yours does not, write for information to: 


WELDING SALES DIVISION 


Tempil° CORPORATION - 132 West 22nd St., New York Il, N.Y 








diameter electrodes on a straight 
horizontal plane. The 20-deg angle 
overlay method is not economically 
feasible in this case. 


On vertical seams, two weld 
beads should be placed parallel to 
the original weld seam, 1 in. on 
either side. They should be deposited 
vertically downward, starting at the 
top. The area should be filled in on 
the horizontal plane in forward and 
backward motion. Slag can be re- 
moved when the electrode has been 
consumed, 

To taper the deposit, two fast, 
vertical-down, flat weld beads should 
be placed at the shoulder on each 
side of the overlay. Again, 5/32-in.- 
diameter electrodes are recommended. 

In repairing a cone, the overlay 
should be started at the bottom. One 
complete circumferential weld should 
be continued to completion, over- 
lapping each bead one-half way into 
the preceding deposit. For this over- 
lay, 3/16-in. electrodes should be 
used except for the last pass. Here, 
a 5/32-in. electrode will give a 
tapered deposit. In dome welding, the 
overlay should be deposited in semi- 
circular fashion using 3/16-in. elec- 
trodes. 


Usually, a few minutes after 
service begins in the boiling solu- 
tion, a film forms on the surface of 
the base metal adjacent to the stain- 
less overlay. This, apparently, in- 
creases resistance of the carbon steel 
and decreases the tendency for gal- 
vanic attack between the two metals. 

Should there be any evidence of 
attack at the fusion line of the weld 
junction, an extension of the overlay 
should be applied by depositing a 
flat, tapered weld. 

Mig or submerged-arc equipment 
in an automatic set-up may be used to 
deposit digester overlays. Both proc- 
cesses should apply the overlay 
horizontally—1/16-in.-diameter bare 
welding wire is used with the Mig 
process, and 5/32-in, bare wire with 
submerged-arc. 

In string-bead fashion, the over- 
lay is deposited at a rate of about 
40 ipm, giving a minimum 3/16-in.- 
thick overlay. Each succeeding bead 
is lapped one-half way into the pre- 
ceding deposit. The overlay follows 
the contour of the defect regardless 
of shape. Only one layer is required 
throughout the unit to arrest corro- 
sive and erosive action. 
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Clean 


wire nullifies 


Mig welding gremlin 


CONSTRUCTION ON A NEW 30-story 
aluminum curtain-wall office building 
in downtown Manhattan is progress- 
ing smoothly now that a particular 
gremlin has been eliminated from the 
Mig welding machines. 

The gremlin was an oxidization- 
caused whitish film on the welding 
wire which flaked and caused the 
feed rollers to clog. 

The new building, being built for 
Uris Brothers by Michael Flynn Mfg. 
Co., Philadelphia, will be the world’s 
largest aluminum curtain-wall struc- 
ture. Approximately 350,000 sq ft of 
curtain-wall, 8,300 window units and 
3,900 mullions will be used. 

(Another Uris Brothers office build- 
ing recently completed made use of 
174,000 sq ft of curtain-wall. See Alu- 
minum curtain-wall “clothes” Man- 
hattan building, WELDING ENGINEER, 
June, 1958, p. 52.) 


The window frames and mullions 
first are assembled, stacked horizon- 
tally on movable skids and firmly 
clamped for dimensional stability. 
The stacked units are then tack- 
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by Harry K. Tucker, Jr. 
All-State Welding Alloys Co., Inc. 


welded with a Mig gun in sequence. 
Up to 10 one-inch welds per unit are 
made at the corners where frame sec- 
tions meet and at mullion ends. 

But before all this shop-welding 
was put on a smooth-running basis, 
equipment breakdown was occurring 
one to three and four times daily. 

Are contact, instead of being con- 
fined to the filler-wire tip, was travel- 
ling back up the wire and charring 
the feed tube. These “burn-back” 
breakdowns, lasting from 5 to 90 
minutes, averaged 30 minutes. 

Average cost of each breakdown 
was approximately $8, or a conserva- 
tive estimate of $80 per week. 


The weldors were experienced in 
Mig welding; the equipment was 
checked and re-checked; new equip- 
ment was brought in and tried—but 
the same trouble continued. 

Analysis of the standard dull- 
etched welding wire showed no varia- 
tion from normal, however, it still 
was not feeding properly. 

When the flaking oxide film which 


was collecting on the feed rollers and 


WELDOR (at left) joins ends of mullion 
units in sequence. Mullions are first 

bled, stacked horizontally and then 
clamped firmly for dimensional stability. 
Weldor (below) joins sides of wall units. 
Fifty window units are stacked on movable 
skids in preparation for series welding. 





preventing consistent feeding was dis- 
covered, a search of available alumi- 
num wire was made. 


A bright-finished, extruded and 
precision spooled wire was found. Ex- 
trusion provided accurate roundness 
and uniform density for consistent 
speed. But most important, the wire 
was clean and protected from oxida- 
tion by air-sealed wrappers. 

When used in the Mig welding 
unit, the new wire, a 4043 type made 
by All-State Welding Alloys Co., Inc., 
worked properly without any burn 
backs. Although the welds in this case 
were not structural, the solution can 
apply to all other welding operations 
where high quality is required. 

Time economics were also involved 
in the problem. The 70,000 welds 
made on the job required 29 days 
using the new wire. Using the old 
wire with its resulting breakdowns 
would have extended construction 
time to more than 33 days. The time 
saved was worth more than the price 
of the new aluminum wire, according 
to the Flynn Co. 





NOW YOU CAN GRIND AND FINIS 





Illustrations above show Bayflex Double-Duty in action, held at correct angle for weld bead grinding (top) and for finishing (botta 
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WITHOUT CHANGING WHEELS! 


There are two important angles to consider before you buy new weld- 
grinding or finishing wheels. Bay State’s new Bayflex Double-Duty raised 
hub disc-wheel has them both! 


The “DD's” unique, two-layer construction gives you two grinding angles: 
One is 30°- 45° which gives you fast stock removal for grinding weld 
beads ... and the other is 10°- 20° which gives you a finish without goug- 
ing, a finish so smooth it’s just short of a polished surface. 


The upper layer for weld grinding comes in a single, standard specifica- 
tion. The lower finishing or blending layer comes in your choice of five 
different grits (24, 36, 54, 80 and 120) for every type of finishing job from 
heavy steels through light stainless sheets to aluminum and copper. 


Your Bay State representative is ready now to demonstrate the Bayflex 
Double-Duty in your plant under normal working conditions. Get in touch 
with him and see what he can do to cut costs and speed up your weld 
grinding. You'll find he’s more than a good salesman 
. .. because he’s an experienced abrasive specialist, 


S 2 W H E E LS I N 1 too. Better grinding at lower cost... that is his 
business. 





Upper layer removes stock rapidly Lower layer smooths and blends sur- 
when disc is held at 30°- 45° angle. face when held at 10°- 20° angle. 


BAY STATE 
ABRASIVES 


@® Bay State Abrasive Products Co., Westboro, Mass. 
In Canada: Bay State Abrasive Products Co., (Canada) 
Ltd., Brantford, Ontario. 
Branch Offices: Bristol, Conn., Chicago, Cleveland, 
Detroit, Pittsburgh, Los Angeles, 
Distributors: All principal cities 
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FIG. |—On the Cooper welding unit, 
these two transformers have an 8.8 kva 
rating though the bottom transformer 

is only a 4-in. cube. 


Compact . . . 
Powerful . . . 


Flexible mounting . . . 
High production rate . 


A new unit solves 


multiple spot welding problems 


MULTIPLE SPOT WELDING of thin gage 
sheet metal has always presented a 
problem, often an insurmountable 
one, for manufacturers. 

Cooper Welders, Inc., Morton 
Grove, Ill., however, now claim to 
have a solution—one which will pro- 
vide perfect spot welds, perfect to 
the point of being invisible on outer 
surfaces of such items as metal cab- 
inets, furniture and boxes. 


These claims center around a 
newly developed system for multiple 
spot welding. Heart of the system, 
called a “Push-Pull” welding assem- 
bly, is a series-opposed split trans- 
former. The assembly consists of a 
dual-point moving-electrode welding 
unit and a dual-point backup unit. 
(See figure 1.) 

The two transformers have an 8.8 


kva, RWMA Class F rating, yet the 


backup unit is contained in a 4-in. 
cube. According to the company, so 
much welding capacity has never 
been contained in such a small unit. 
Secret of this compactness is water 
cooling and an intimate thermal re- 
lationship between secondary and pri- 
mary windings. 

The backup unit of this dual push- 
pull assembly is in reality a station- 
ary electrode unit. Usually it is 
mounted independently with other 
units on the matrix portion of a 
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die-set or fixture (moving platen, 
shuttle or roll-in carriage type). 

Offset electrodes can be raised or 
lowered as much as % in., and can 
swivel in the clamp-type water-cooled 
holders. Mounting flexibility is ob- 
tained through tapped mounting holes 
provided on four surfaces of the 
transformer. 

The upper or moving welding unit 
is the same width as the backup unit, 
but measures 514-in. deep and about 
8-in. high from the shunt’s low point 
to the transformer top. Electrodes are 
No. 1 Morse taper, and on the illus- 
trated model, in figure 1, have a 1-in. 
stroke. 

Considerable mounting flexibility 
is also provided for the moving unit, 
i.e., above or below its supporting 
member by an adjustable fork. The 
moving transformer’s position can 
also be reversed to meet work re- 
quirements. 

Using an adjustable fork mount, 
only a 1%4-in. diameter bolt is needed 
to secure the unit in place. In addi- 
tion, the fork mount is supplemented 
by tapped holes on four sides to pro- 
vide flush surface mounting on the 
front, top or either side. 


An example of how the Cooper 
welding unit may be used in a fixture 
setup is shown in figure 2. This pro- 
duction welding fixture is designed 


for automatically jigging and join- 
ing two 18-gage rail slides to the 
drawer pan of a kitchen cabinet. 

The machine can be described as 
a four-head, eight-point welder. Each 
welding head assembly is mounted 
for floating, self-centering of the 
work parts. 

Welding units are cocked slightly 
along the center line to place the 
spot weld rows on separate axes. 
The two left hand units are spring 
loaded to return to stops, which per- 
mits quick loading and unloading of 


FIG. 2—Four Push-Pull assemblies ar 
mounted on this drawer welder. It is easil 
adjusted for welding drawers |! to 32 in: 
wide. 
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Try Linpe’s New “SIGMETTE” Torch! 
-PORTABLE, COMPACT 


WELDING CURRENT GUIDE TUBE 
LOCKING KNOB 


Guide tube locking knob releases guide 
A R G 0 N G A S$ tube for quick and easy replacement. 


FEED ROLL 


TRIGGER 


Pull the trigger, and the flow of shielding gas 
starts. Strike the wire to the work to establish 
the arc and start wire feed. Release the trig- 
ger, and the entire operation stops. 


, | WIRE SPOOL 

= Wire spool positioned for balance and 
WIRE FEED MOTOR s visibility. Holds .030, 3/64, or 1/16 
in. aluminum wire, and .030 in. car- 
bon steel wire. 


INCHING SWITCH 


Here’s the torch that goes to the job—lets you work in any 
position ... in confined spaces . . . at distance remote from 
the power source! 


Designed for Sigma welding of light metals, the “Sigmette” 
torch is compact and sturdy. Notice the thin silhouette and 
position of the spool for complete visibility. Torch and con- 
trol are completely insulated and grounded —the operator is 
protected from electrically “hot” parts. And the only main- 
tenance tool needed is a screwdriver! 
Find out how Linde’s new “Sigmette” torch can speed your 
operations, bring new economies through its advanced de- 
sign features. For a free demonstration and detailed informa- 
tion, mail the coupon today or call the nearest Linde Office. 
Complete unit —torch weighs 3 pounds, 1 0z.; control 
Dept. WE-4, Linde Company weighs 19 pounds, 2 oz.; Current rating, 125 to 200 amp.; 


Division of Union Carbide Corporation Welding power, direct current reverse polarity 
30 East 42nd Street, New York 17, N.Y. 


Please send complete facts on the new “Sigmette” torch. 
£ 


Please arrange to let me try it. 
Name 
Firm Name 
Street U N | re) Ni 
; oF Ni d=i) 8) 5 


Per ewer emener ens eee eoena 4 


Linde’, ‘Sigmette’’ and “Union Carbide”’ are trademarks of Union Carbide Corporation, 


WELDING ENGINEER—April, 1959 








parts. (See figure 3.) 

The fixture’s top frame, built of 
perforated construction steel, pro 
vides instant adjustment for welding 
any drawer pan ranging from 11 to 
32-in. wide. A foot contact places the 
machine into a complete automatic 
cycle for a possible production rate 
of 250 drawers per hour. 

Sequence firing of fixture-mounted 
units in groups is possible through 
an auxiliary cascade contactor con- 
trol (on the right side of the right- 
hand control cabinet). The cabinet 
also houses a Size A Ignitron and an 
80-amp contactor. 

The cascade contactor permits 
four rapid-sequence firings so weld- 
ing may be done on a 30-amp fused 
power source. (In this case, the con- 
trol is used in conjunction with a 
3BX timer modified to meet the 
unit’s special transformer require- 
ments. ) 

According to the manufacturer, 
the cascade units can handle up to 
10 welding sequences if desired. 

Another Cooper development is an 
auxiliary dual-point single-sided 
series spot-welding unit suitable for 
series welding where low-finished 
welds and long center distances are 
not objectionable. 


The unit, also using a water- 
cooled transformer, is essentially the 
same as the Push-Pull welder. The 
only difference is a 2'-in. greater 
height and, in the model shown in 
figure 4, a 2-in. stroke actuator. 

Mounting flexibility is again ob- 
tained through single-bolt adjust- 
able fork mounts, and the one-hole 
front, top and end flush-mounting ar- 
rangements. Another feature included 
in both units is the midget quick- 


“& FIG. 3—Ease of 
adjustment and com- 
pactness are top fea- 
tures of this four-head, 
eight-point spot welder. 
Control cabinets house 
a modified 3BX se- 
quence timer (left) and 
auxiliary cascade con- 
tactor (right). 


FIG. 4—A Cooper dual-point, single- > 
sided series spot welder. Note mounting 


method as compared to Figure |. 


disconnect shut-off 
air and water lines. 

Polarized plugs and_ receptacles, 
as well as water strainers, are also 
included to guarantee working satis- 
faction of each individual unit. 

Figure 5 shows a dual-point unit 
fixtured for making two indirect spot 
welds at right angles to each other. 
This special setup is used for join- 
ing the inner and outer panels of 
kitchen cabinet doors and drawer 
fronts. 


fittings for all 


Each of two Cooper series weld- 
ing heads carries one electrode as- 
sembly. (A secondary return circuit 
is connected to each head in common 
to a down-acting shoe contacting the 
inner panel.) Thus, two spot welds 
are made with no electrodes in the 


FIG. 5—Two dual-point, single-sided series 


— 


hollow sections, avoiding marring or 
marking of the door face. 


The operator merely rotates 
the panel on the hardwood slat table- 
top, pushing each corner into the 
squaring stop, where a limit switch 
initiates the all-automatic welding 
cycle. The equipment, making eight 
welds per door, can produce 250 
completed doors per hour. 

This high production rate is pos- 
sible because of electronic controls. 
A modified N2X welding control pro- 
vides the sequence. 

One additional feature of the unit 
is its small floor-space requirements, 
| sq ft. The entire unit can also be 
mounted on roll-away casters for 
easy removal from the work area 
when not in use. 


in 
— ae 


| 


spot welding units are used on this door corner 


welder. They make 2,000 welds per hour to produce 250 finished doors. 
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torch 


TEC VISUWELD TORCH 


The proven tungsten inert gas welding torch contains all these 
exclusive features: the lightest weight... only 3 ounces... main- 
tenance free...no parts to wear or leak...3 to 350 amps.... 
topped with a Visuweld transparent gas nozzle which presents a 
clear, unobstructed view of the weld area at all times. 


Unparalleled tip-of-the-torch cooling system continu- 
ously releases cool water where it’s needed most... 
at the tip-of-the-torch. Guaranteed gas and water 
leakproof due to one piece torch head construction 
without “O” rings, threads, or gaskets. 


gun 
TEC SPOT GUN 


This TIG spot welding tool perfectly 

bridges the gap between resistance 

welding and TIG arc welding. The 

TEC Spot Gun has been designed to 

increase production output and re- 

place expensive spot welding opera- 

tions. The lightest weight, most com- 

pact spot gun ever made, it comfortably fits the operator’s hand. 
Weld up to, and including 4%” thickness to any size stock and in 
any joint design. There are no movable parts to wear or replace, 
permitting maintenance free operation. Touch starting is replaced 
by high frequency arc starting, reducing electrode waste and work 
contamination. 


control 
TEC SPOT CONTROL 


This perfect welding mate for the TEC Spot Gun, con- 
verts any DC power source into a new TIG spot weld- 
ing machine. A choice of preset welding times can be 
selected at the gun itself. The TEC spot control unit 
is light and compact, with easy to read controls. It 
is the only control unit of its kind. This portable TEC 
spot control unit can easily be connected to any DC 
power source. 








Write for full information 
all from yer TEC TORCH COMPANY, INC. 


300 PATERSON AVE., CARLSTADT, N. J. 
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TWO automatic submerged 
arc welding heads work 
simultaneously on each 
side of girder, making 
fillets in one pass. 
Welding speed is 25 ipm. 
Pedestal-boom manipulators 
controlling heads run on 
common track. 


Integrated production speeds 


bridge girder assembly 


ALL-WELDED PLATE BRIDGE GIRDERS 
will be used for the first time in Ohio 
history when R. C. Mahon Co., De- 
troit, erects five overpasses on the 
state’s Conneaut to Cincinnati turn- 
pike. 

Mahon has developed its own pro- 
duction system to help speed bridge 
erection and keep shop costs down. 
The system utilizes overhead cranes. 


two special universal fixtures, and 
semiautomatic and automatic sub- 
merged-arc welding. The system re- 
quires only 14 separate operational 
stations—from pre-welding cleaning 
to painting of completed girders. 
The production sequence begins 
with semiautomatic submerged-arc 
welding of flange and web plates. A 
universal 


splicing fixture is used 


3 


WELDOR joins stiffeners to web plate of girder assembly with fillet welds in one pass. When 
all stiffeners are welded on one side, huge crane turns girder over so supports can be 
added to other side. Prior to welding, fitter positions stiffeners and tacks them in place. 
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which can handle plates up to 18 in. 
wide and 120 ft long. 

Flange plates range in size from 
9/16 in. to 2 in. thick, and from 12 
to 18 in. wide. Web plates range 
from 3 ft 10 in. to 4 ft 10 in. deep. 

Huge overhead cranes are used to 
position web and flange plates on the 
fixture. The flange plates are aligned 
and held in place with C-clamps and 
shims. Run-off bars are tack welded 
to the ends of the joints. 


A weldor and fitter work as a 
team. While the weldor joins flange 
sections, the fitter positions and tack 
welds web sections. A copper backup 
bar is placed under the joints. 

When the weldor has completed 
the multiple flange passes, he moves 
to the web plates where joints are 
made in one pass. Meanwhile, the 
fitter returns to the flange plates to 
grind the finished welds. 

A crane then turns the units over. 
The weldor back-gouges the first 
flange seams and welds the backup 
side of all joints. The fitter works 
with the weldor at the flange joints, 
removing all clamps and flame-cut- 
ting run-off bars. 

Run-off tabs are of the same metal 
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Stoody Semi-Automatic wires are 
available in a variety of alloy types for 
all job requirements. They can be fed 
through most standard semi-automatic 
welding machines. 
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maintained easier with 


STOODY SEMI-AUTOMATIC 
HARD-FACING 


Near Grants, New Mexico, a new super highway is under 
construction. Keeping crushers in operation to supply aggre- 
gate is a tough job. Roy Hartman, the welder, states, “I like 
to hard-face with the Semi-Automatic machine. On crusher 
rolls, I can lay down from 714 to 10 pounds of Stoody 100 
per hour but only about half that much when applying man- 
ual electrodes—even though working hard. Semi-Automatic 
hard-facing makes my job easier” 

To lick the toughest jobs fast, with less wear-and-tear on 
yourself, just try Stoody Semi-Automatic Hard-Facing. A 
variety of alloy types cover all hard-facing requirements. If 
you’d like a demonstration in your own plant on your work, 
simply ask your nearest Stoody Dealer (see the “Yellow 
Pages” of your phone book) or write direct to the company. 


STOODY COMPANY 


11984 East Slauson Avenue « Whittier, California 





WELDREEL 

— 
Welding 
Hose 
and 
Cable 
Reels 


AT PHILLIPS PETROLEUM 


Plant safety is improved 
—hose and cable life extended 
—good housekeeping is made 
simpler—in Phillips Petrole- 
-um Corporation’s refinery at 
Borger, Texas, by keeping 
hose and cable off the floor: 
when not in use—with 
WELDREEL hose and cable 
reels. 

WELDREEL reels pay 
out freely and lock automati- 
cally at desired length. A 
slight tug releases the locking 
pawl, allowing hose or cable 
to be automatically retracted. 


Designed to handle flam- 
mable fluids and gases safely in 
dual and single hose, leakproof 
WELDREEL reels are adapt- 
able to a wide variety of indus- 
trial applications. Write for 
full information. 


MODEL OA-Abolds 
50’ of 3/16” or 40’ of 
%” dual hose. Mod- 
el OAB has capacity 
for 150’ of %" or 
125’ of 5/16” hose. 


MODEL EA-2 with 
current capacity of 
300 amps holds 50/ 
of 2/0 welding cable. 
Model EA has ca- 
pacity of 100’ cable. 


MODEL A-t has 50’ 
capacity of %” or 
%” I.D. single hose. 
The larger Model 
A-2 holds 50’ of 4%” 
hose. 


UNITED SPECIALTIES INC. 


; ANCA 
ARRANOA 





as the flange and webs. When burned 
off, they serve as a quality-control 
measure to check the welds on the 
main section. 

The weldor completes his opera- 
tion by going back to the web plates 
to weld the backup side of their 
joints. 


Typical web plates are joined at 
500 amp, 35 volts. Sections are fitted 
from 0 to 1/32-in. gap. Welding is 
done at a rate of 20 ipm, providing a 
\4-in. penetration. 

A 100-ft universal assembly fix- 
ture is used to make complete girders 
once web and flanges are completed. 
The fixture, which can be adapted 
to any length steel member, has ver- 
tical uprights and adjustable jacks 
which center the horizontally fixed 
web plates on two vertically fixed 
flanges. 

A crane swings the web plate on 
to the fixture and follows up with 
flanges. The web and flanges are 
tack-welded in position, and the en- 
tire assembly is transferred to sup- 
port beams for final welding. 


Continuous fillet welds are used 
to permanently join girder assem- 
blies. Two automatic submerged arc 
welding heads are attached to boom- 
pedestal units running on a com- 
mon track. Current supplied to both 
heads is 500 amp, 30 volts. Welding 
is done at a speed of 25 ipm. One 
pass is made on each joint using 
5/16-in. mild-steel filler wire. 

An accompanying photo shows 


TWO flange plates being 
spliced in universal roll- 
over fixture. Weldor will 

complete weld in 

10 minutes. Run-off 

tabs shown will be flame- 

cut when weld is completed, 
and serve as quality-control 
measure to check welds on 


main section. 


the two heads, in staggered position. 
working on opposite seams. 

When the fillets have been com- 
pleted, the girder assembly is turned 
over by a crane and the other flange- 
to-web welds are made, following the 
same procedures. 

Next, stiffeners are welded to both 
sides of the girder. After tacking, a 
semiautomatic gun is used to lay 
fillet welds along the web and base 
of each stiffener. 

Completed girders are then trim- 
med and prepared for field erection 
and painting. 

As many welds as possible are 
made in unrestrained condition to 
minimize and balance residual 
stresses. Welding is done in long 
runs wherever it can be arranged. 


The costs of such large weld- 
ments are already 85% that of other 
joining methods. The production sys- 
tem devised by Mahon knocks this 
down a few more percentage points. 
Use of special fixtures along with the 
sequence provides an estimated 25 
to 30% savings in labor delays, says 
Mahon. 

By welding, and using its special 
job plan, Mahon gains several field 
erection advantages, too. Accurate 
pre-assembly in the shop is obtained, 
and members of equal strength but 
of lighter weights can be used, re- 
sulting in savings on main structural 
steel members. Additional savings 
are realized through elimination of 
accessories needed in other means of 
construction. 
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Operator applying Special Handy Flux Type B-1 to com- 
ponents of de-icer tube before brazing. 


First step in brazing manifold. Operator applies Special 
Handy Flux Type B-1 to joint area prior to hand brazing. 
B-1 Flux is particularly effective in removing refractory 
oxides such as those formed in stainless steels and carbides. 


Here’s how you can get uncompromising 
JOINT STRENGTH at LOW-COST... 
Handy & Harman SILVER BRAZING 


The first requisite for virtually any aircraft part is 
unimpaired strength. Jerden Manufacturing Company, 
Indianapolis, makes a number of tubular aircraft parts 
and components and each of them must pass rigid tests 
before acceptance. Three of the components are a hy- 
draulic aircraft filter, a manifold assembly and a de-ic- 
ing tube. Tubes and fittings are 410 and 321 stainless 
steel, brazed with Handy & Harman silver alloy Braze 
541 (formerly 4772). 


Handy & Harman’s Braze 541 is specifically formulated 
for brazing stainless steels. It has a high flow point 
(1575°F), and its excellent’ strength at elevated oper- 
ating temperatures especially recommends it for many 
aircraft component applications. Braze 541 is a “tailor- 
made” brazing alloy, designed to do a specific joining 


GET THE FACTS 


Technical Bulletins T-1 and 
T-2 give the general charac- 
teristics of silver brazing 
alloys plus the compositions, 
melt and flow points of 36 
separate alloys. Write for 
your copies. 


Your NO. 


WELDING ENGINEER—April, 1959 


Here, four de-icer assemblies in jig are being brazed by 
induction heat. 


Operator preheats joint area before hand feeding Handy & 
Harman silver alloy Braze 541. 


Here, two different parts are being brazed. Operator in fore- 
ground hand feeds alloy on aircraft manifold joint while 
operator in background brazes nipple on hydraulic oil filter. 
Gas-air hand torches are used in both cases. 


job and do it particularly well. It is an example of Handy 
& Harman’s ability to supply a specific alloy to fit a 
specific need, a service that remains constantly avail- 
able to you. 


You may find that your metal joining requirements are 
more or less special or you may not be fully aware of 
what you require. In any case, we invite you to consult 
us about what you are joining and would like to join 
better. We may be able to help you from many points of 
view: economy, joint strength, conductivity, ease of 
production and many others. 


Source of Supply and Authority on Brazing Alloys: +». 


ATLANTA. GA 
BRIDGEPORT. Conn. 
PROVIDENCE. a. 5 


HANDY & HARMAN °° 
General Offices: 82 Fulton St., New York 38, H.Y. eancane aaa 
ols im AL TORONTO. CAmADA 


MONTREAL CAmAGA 
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BIRD'S-EYE view of weldor working on liquid oxygen con- 
tainer at Ronan & Kunzl plant in Marshall, Mich. Outer alu- 
minum shell is being fabricated from 52S aluminum sections 
Vg to '%4 in. thick, using 3/64-in. 52S welding wire and argon 
shield. Weldor is using Air Reduction Co.'s Aircomatic Pull 
Gun and supporting system. By switching from manual to 
semiautomatic Mig process, Ronan & Kunzl is obtaining a 
welding production speed seven times faster than that ob- 
tained with old method 


On the 4ob... 


sale 


via E 


* 
—s 


- 
7 
te 


MIG spot welds, shown on circumference of section below, 
were used to join pleats for bellows-type expansion joints 
used in fume-stack ducts. Special joints are needed because 
ducts are subjected to quick temperature changes which 
cause extreme expansion and contraction. Twenty-eight 
pleats, made of low-carbon steel, are needed to make com- 
plete assembly. Each pleat requires 200 spot welds, made 
with 1/16 in. diameter wire. Below, weldor Tig welds pleats 
to form bellows-joint. Work is done at Hulbert Bros., Salt 
Lake City, U., using Linde Co. equipment. 


TRACTION motor armature being lowered 
into soldering pot. Pot is part of new sys- 
tem, developed by General Electric Co., 
that has slashed soldering time of armature 
coils to commutator bars 50%. More than 
50 connections can be joined in one opera- 
tion within 10 to 15 minutes. Equipment 
used consists of base holding soldering ring, 
solder reservoir, cylindrical displacement 
weight, electric immersion-heaters, and con- 
trols for weight and heaters. Prior to solder- 
ing, armature is heated to 300 F. Whiting is 
applied to commutator to prevent solder 
from adhering. Three immersion-heaters, 
rated 1,500 watts each, melt pure tin solder 
which is shot through trough to four 1,000- 
watt cast-in immersion-heaters in soldering 
ring. Then, commutator end of armature is 
lowered into ring and automatically joined. 
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MESSAGE 46 


This message is for men who are vitally concerned with such welding problems as maintaining a smooth flow 
of production... preventing excessive rejects...and insuring trouble-free, economical, profitable operation 


Welding Wire: Cost-saving and Profit Factors 





Production men who are conscious of 
both cost and quality agree that a top- 
grade weld demands the right welding 
wire. Only by using wire with an analysis 
suited to the material to be welded can 
consistently sound welds—free from 
porosity and internal cracks—be pro- 
duced. Use of the right wire means fewer 
rejects, less waste, lower costs—plus 
a better finished part or product. 

Experienced welding men have long 
found PAGE a most reliable source of 
welding wire for all their regular and 
special needs. The wide range of PAGE 
analyses—33 of them—makes it possible 
to select the exact wire that produces the 
kind of welds that lower production costs 
and increase profits. 

PAGE experience, talents and facilities 
are available to you at all times. We have 
been exclusive wiremaking specialists 
for more than half a century, and are in 
an ideal position to furnish our cus- 
tomers with the right wire for each spe- 
cific need. Furthermore, we have devel- 
oped a broad packaging program which 
saves time and money by supplying wire 
packaged to meet any requirement. 

These factors, plus PAGE’s nationwide 
set-up of conveniently-located distribu- 
tors, backed up by PAGE warehouse 
stocks, help make it profitable for you to 
standardize on PAGE Welding Wire. 


AGE offers— 


33 ANALYSES 


... the right analysis 
for your welding job 


There are 33 different analyses in the 
PAGE line, covering the broadest range 
of applications: submerged arc...inert 
gas...tungsten or metal arc...oxy-acet- 
ylene gas welding...metal spraying. 


For example—ana ysis A-S-18 
The new Analysis A-S-18 welding wire 
was specially developed for CO, welding 
of .25 to .50 carbon steel—also for weld- 
ing of free-machining, sulphur-bearing 
steels of the AISI-1100 series. These 
grades of steel have never before been 
satisfactorily welded by inert gas or sub- 
merged arc methods. They can be welded 
now as easily as low carbon steels. 

As evidence of its superiority, note 
these physicals attained with A-S-18 on 
.35 carbon steel joints using CO, inert gas: 

Tensile Strength—75/81,000 p.s.i. 
Yield Strength—55/61,000 p.s.i. 
Elongation—24% 

Equal results are obtainable using a sub- 
merged arc procedure with a neutral flux. 
And, even higher tensiles can be expected 

on higher carbon steels! 

The other outstanding use for A-S-18 
welding wire is in welding free-machin- 
ing or sulphur-bearing steels of the AISI- 
1100 series. Previously, this has been a 
difficult, in fact, an almost impossible 
job. With A-S-18 the sulphur is “‘boiled 
out” by the deoxidizers in the wire; the 
result is a non-porous, high quality weld. 
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Welding men who are anxious to in- 
crease the quality of their work with these 
difficult grades of steel will want to test 
this remarkable A-S-18 welding wire 
under their own working conditions. 
The will be happily surprised at the 
results! 


For example— ana ysis A-S-25 
Formerly known as A-S-20-G, Analysis 
A-S-25 is a modification of A-S-20 w 
the deoxidizing agents are increased to 
provide scavenging of all metallic oxides 
and other impurities, giving (with CO,) 
particularly good welds in low-carbon 
(AISI-1006 to 1022) steel plates. Owing 
to the higher alloy content, it costs a 
little more than A-S-20, but for inert gas 
welding it is well worth it, as it eliminates 
porosity and underbead cracking. 

Analysis A-S-25 is recommended for all 
miscellaneous CO, welding on mill steel 
work. It will give a tensile strength of 
approximately 75,000 p.s.i. with an elon- 
gation of 26%. 

NOTE: previous advertisements in 
this publication have included brief 
descriptions of PAGE Analyses A-S-8620, 
A-S-6150, A-S-30, A-S-NAX-9115, 
A-S-65, A-S-Armco Iron, A-S-6, A-S-17, 
A-S-10, A-S-15 and A-S-16. Detailed in- 
formation on all 33 PAGE analyses is con- 
tained in our Welding Comparison Chart 
DH-1218. 

Write for—weiding Wire 
Comparison Chart DH-1218....This new, 
highly informative, four-page chart lists de- 
tailed analyses of PAGE automatic welding 
wires, metal spray wires, bare electrodes and 
gas welding rods. Also shows uses and phys- 
ical properties, including: tensile strength, 
elongation, Rockwell hordness. Chart lists vir- 
tually all competitive makes. 


Write for—submerged arc and inert gas 
welding wire Folder DH-402A...also gas 
welding rod Booklet DH-1277. 


AGE offers— 


Packaging to 


meet your needs 


PAGE Welding Wires are packaged in 
a wide variety of ways—for the most 
complete protection and the utmost con- 
venience in handling, in stocking and in 
use. Here are some major types of PAGE 
packaging: 
1. Paper-wrapped Coils 
2. Coils in Cartons, Palletized 
3. Bare Coils (packed in Leverpaks) 
4. Masonite Reels 
5. Payoffpaks 


6, Payoffpallets 
7. Gas Rods in Burlap-wrapped Bundles 
8. Stainless Gas Rods in 10-lb. Tubes 


For example— 


PAYOFFPAKS...Up to 700 lbs. of wire, 
without a single weld...coiled around a 
fiberboard inder within a fiberboard 

...ready to be smoothly unreeled 
to the welding head for automatic or 
semi-automatic welding! Eliminates 
costly machine down-time for coil re- 
placement. Payoffpaks come in three 
sizes: 20” diameter (holds 250 or 500 
lbs.); 23” diameter (holds up to 700 lbs.). 


Write for—PAce Welding Wire Pack- 
aging Chart. « This useful chart shows 
the many kinds of packaging of PAGE 
Welding Wires for each type of welding. 


CE offers— 


Availability 
from local stocks 


Here is a handy service that not only 
gets you the welding wire you need when 
you need it, but saves you money by 
making it unnecessary for you to tie up a 
sizeable investment in wire inventory. 

You can get the exact PAGE automatic 
welding wire and welding rods your job 
requires direct from your nearby PAGE 
Distributor. Located at many points 
from coast to coast, PAGE distributors 
carry sizeable stocks for your conven- 
ience—and they are backed up by PAGE 
Warehouses at the strategic locations 
shown below. Close cooperation between 
PAGE distributors, PAGE warehouses and 
the PAGE mill is your guarantee of 
prompt, intelligent, individual service 
on your specific needs. 


Page Steel and Wire Division 


AMERICAN CHAIN & CABLE 


ACCO 





Monessen, Pa.*, Atianta, Chicago*, Denver*, Detroit, Houston* 
Los Angeles*, New York, Philadelphia*, Portland, Ore. 
San Francisco*, Bridgeport, Conn. 


for Better 
Values 


"indicates PAGE warehouse stocks 





On the Great Lakes— 





New Ki-\mpact Plastic Insulated 
Panel Receptacles, and Mating Plugs 


Canadian firm 
F Mount directly | turns to welding 
’ on any 


Electrical | for economical 
Panel 


cam-lok 


Now, you can make fast, positive power connections to any 
metal panel or housing without special insulating materials. 
Simply punch outa hole and insert a Cam-Lok self-insulated 
Receptacle! Uses standard electrical lock-nuts, affords 
“dead-front’”’ protection. Push in and twist Cam-Lok 
mating Plug and you've made a locked connection, which 
can be released quickly. 


New Cam-Lok Receptacles eliminate costs of special 
insulating panels and reduce assembly time. Patented, 
high-pressure contact assures minimum resistance and 
heating. 


Cam-Lok has a complete line of Receptacles and Plugs in 
many sizes and designs. Standard and special purpose 
Power Distribution Connections are available. Write today 
for new Bulletin No. 301. 


“Dead Front” design for fast 


direct mounting on... 


© ELECTRICAL DISTRIBUTION PANELS © SWITCHGEAR 
* BUS DUCT «© JUNCTION BOXES 
© WIREWAY or any electrical cubicle 
See the Cam-Lok line, Booth #217, 


AWS Welding Show, Chicago International 
Amphitheater, April 7-10 














e€e@immolaik 


DIVISION 


P.O. BOX U-98 
CINCINNATI 36, OHIO 








EMPIRE PRODUCTS, INC. 





ship repairs 


By REPLACING riveting with sub- 
merged-arec welding, Port Arthur 
Shipbuilding Co. of Ontario, Can- 
ada, sharply cut the cost of repair- 
ing tank tops on two Great Lakes 
freighters. 

The ships, Gleneagles (15,000 tons) 
and Ashcraft (12,500 tons), have 
been completely refitted with new 
tank top plates, using the speedy sub- 
merged-are process for both seam and 
plug welding. 

Mild-steel plates, 30 ft long, 7 ft 
wide, and % in. thick, were beveled 
221% deg on all edges, making a 45- 
deg included angle when butted. After 
being positioned and manually tack- 
welded to supporting angles in the 
ships’ holds, the plates were sean 
welded around the edges and plug 
welded in three equally-spaced courses. 
Linde Co. equipment was used. 

Seam welds were made at 12 ipm 
and required three passes. To provide 
proper back-up for the automatic 
welding, manual welds were made to 
fill the gaps between intersecting sup- 
porting angles. 

For plug welds, the machine was 
positioned over the hole and welding 
flux was heaped around the weld wire, 
filling the hole. After the machine was 
started, a measured length of wire 
was fed into the weld puddle. Each 
plug took 17 seconds to complete. 

Four submerged-arc machines used 
15,000 lb. of welding wire for the jobs, 
a great deal less new metal than rivet- 
ing would require. When riveting, 
100% new metal must be supplied 
and plates must be overlapped. Sub- 
merged-are welds needed only 30% 
new metal; the balance, of course, is 
base metal melted to form the weld. 
Overlapping is eliminated when weld. 
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ELECTRODE is placed into hole along 
with steel wool used to complete circuit 
at start of plug welding. 


OPERATOR fills hole with weld com- 
position. Measured wire is fed into hole 
after machine is started. Plug weld takes 
17 seconds. 


SERIES of plug welds and longitudinal 
and transverse seams. Welds join new 
plates to angle supports. 


ing, further minimizing waste metal. 

Welding proved economical for 
other reasons, too. It eliminated the 
cost and time of punching holes in 
supporting angles, and saved an op- 
erator the difficult job of moving in 
a confined area to head rivets. 
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PROVEN FIELD RESULTS! 


po IS OVER 
SPIT 1% 
ACETONE! 7 LIGHTER! 


They're talking about... 


ORRIS-THERMADOR 
Alcaty lant Cylindland 


You'll talk about them too, when you see for yourself 
how Norris-Thermador’s high-strength shell and high- 
porosity filler give a greater return on your cylinder 
investment. 


Write or wire for the new specifications 
e on all sizes from 10 to 350 cubic feet 
@ capacity. Cable: NORTHERM 


EVEN LEAGUES AnEA 
In THE SCIENCE 
TYLene 


NORRIS-THERMADOR CORPORATION 


5215 S. BOYLE AVE., LOS ANGELES 58, CALIF. + LUdiow 8-7111 
10 COMMERCE COURT, NEWARK 2,N. J. « Mitchell 2-3365 





new products . . 


Electroslag welder 


Vertomatic, designed to use the Electro 
slag process, permits butt welding of plates 
1 in. thick, and upwards, in a single pass 
while in vertical position. Machine uses 
one or more electrodes which supply weld- 
ing heat under a molten slag. Plates are 
vertically mounted, spaced so electrodes 
can enter between flame-cut edges. Water- 
cooled shoes are placed against both plate 
edges, which contain molten metal and 
slag, and provide temperature 
probes which actuate automatic travel 
welding process. Process permits deposition 
rates of 0.055 to 0.065 lb per amp per 
hour, On 2-in. thickness, complete weld 
is made in one pass at rate of 4 to 6 
ft per hour. Process is suitable for welding 
heavy thickness of alloy steel. Amalgamated 
Industrial Corp. 
Cirele No. 1 


sensing 


Temperature indicators 


TeMPILsTIKS, Tempilaq and Tempil Pellets 
for 331 F and 344 F have been added to 
fill gaps in company’s line of temperature 
indicators. In addition to general heat 
treating applications, ratings can be used 
in spotting defective steam traps, in moni 
toring temperatures of electronic tubes and 
in postforming plastic surfacing like For 
mica, Textolite, etc. Tempil Corp. 
Circle No. 2 


Skelp welder 


Scraxy BPW .3—400H machine is for 
flash-butt welding hot-rolled, low-carbon 
steel ranging from 0.060 to 0.200 in. thick, 
and from 12 to 22 in. wide. Unit can also 
weld 4,5 sq. in. cross sectional area of 
mild steel, and 2.6 sq in. cross sectional 
area of stainless steel. Skelp welder is 


102 


use card on page 


EUROPEAN made Elec- 
troslag welding machine, 
Vertomatic, permits butt 
welding of plates |-in. 
thick, and thicker, in a 
single pass while in a 
vertical position. 


used in various mill and process operations 
where continuous feed of strip stock is 
essential. Machine shears off flash par- 
ticles so continuous flush surface is main- 
tained. Upset force can be adjusted to a 
maximum of 90,000 lb, and clamping force 
to 125,000 Ib. Air-cooled transformers, 
rated at 400 kva, 50% duty cycle, provide 
weld current. Machine provides heat cur- 
rent and post heat. Secondary current is 
provided to both ends of lower die to in- 
sure uniform heating in weld area. Sciaky 
Bros. Inc. 
Circle No. 3 


Brazing flux 


WonbERFLUX 4 is for induction brazing and 
other short cycle brazing operations. Flux 
has low surface tension, begins to melt at 
480 F and is water thin at 800 F, says 
manufacturer. Wonderflux is said to be 
non-corrosive, non-hygroscopic and does 
not effervesce when heated. It comes in 1 
and 5-lb jars. American Silver Co. 


Cirele No. 4 


Bevel cutting attachment 


BeEVELING attachment, SC290, enables torch 
operator to change without ex- 
tinguishing flame. Attachment is calibrated 
in increments of 15 to 90 deg on each side 
of vertical to permit cuts at most angles. 


angle 


Absence of stops on swivel member per- 
mits reverse beveling. Flexible seal rings 
keep gases separated until they mix in 
tip, allow hand adjustment of head and 
prevent foreign matter from entering seat. 
Head can be swiveled through its entire arc 
without extinguishing preheat flame. For 
straight line cutting of metal up to %-in. 
thick, tip can be angled forward to 30 
deg. to increase speed. Smith Welding 
Equipment Corp. 

Circle No. 5 





You can see many of these new 
products on exhibit at the American 
Welding Society’s Welding Show to 
be held in Chicago’s International 
Amphitheatre, April 7 to 9. 











Structural steel electrode 


EurecTrove Super 110, a-c/d-c, combines 
high strength, 110,000 psi, with good 
elongation to completely eliminate crack- 
ing tendency, says manufacturer. Electrode 
is said to be valuable when joining heavy 
sections under restraint. No _ restrictions 
are placed on joint designs, size or posi- 
tion. Can be used oa low alloyed steels, 
and steels with low percentages of nickel, 
chromium, molybdenum and manganese. 
Typical applications include structural 
steel, pressure vessels, and assemblies re- 
quiring extensive post heat 
Eutectic Welding Alloys Corp. 
Circle No. 6 


treatment, 


Cable repair kit 


PoRTABLE welding and power cable repair 
kit includes a circumferential crimping 
tool, cable cutter and insulation mounting 
tool. Hand operated kit uses no heat or 
power attachments, dies or molds. Cable 
sizes 4 through 500 MCM may be fab- 
ricated and repaired. Maximum electrical 
and mechanical efficiency is obtained from 
circumferential crimp, which eliminates 
high pressure points by evenly distributing 
pressure to all points on circumference. 
Insulators, made of Neoprene compound, 
are pressure fit into cable. F. M. Anthony 
Co. 
Circle No. 7 


Dual cable reel 


WELDREEL dual cable reel, Model EA-10, 
is for both electrode and ground cables. 
Each reel has a capacity of 50 ft of 2/0 
cable or shorter lengths of 3/0 or 4/0 
cable. Current capacity is 300 amp with 
60% overload factor for intermittent op- 
eration. Designed for both portable and 
fixed installations. Weldreel has retracting 
and locking pawl device. Though unit was 
designed for electrode and ground cable 
applications, it can be used whenever two 
heavy duty cables are needed. United 
Specialties Inc. 
Circle No. 8 
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WELDING ALLOYS oh ——t - 
4 
AS 
Plant, Research Laboratory and World Headquarters W, ] 


HISTORY OF “EUTECTIC LOW TEMPERATURE WELDING ALLOYS”® 
PUBLISHED BY EUTECTIC WELDING ALLOY 


Surface alloying at low heat was first discovered by 
“Eutectic” in 1904 — used today in over 100,000 
plants. “Eutectic” is the originator and sole manu- 
facturer of “Eutectic Low Temperature Welding 
Alloys” for bonding metals at low heat, minimizing 
distortion, warping and stress. 


RUNS 
100,000 
S. MILES... 

x 


ON LOW COST “EUTECTIC” OVERLAY 


The bearings in this truck tractor’s differential jammed, forcing rotation of the 
bearing races, galling the housing. A replacement was not only difficult to obtain, 
but represented a substantial investment. 


The possibility of repair by overlaying was discussed, but no facilities were avail- 
able for the complicated and excessive heat needed with conventional welding 
methods. It was particularly important, in overlaying the differential, to avoid 
warpage, distortion or embrittlement, and the finished deposit had to be machin- 
able. A local ‘‘Eutectic’’ Technical Representative was called in. He recommended 
EutecRod 185 FC be used: a patented high wear resistant BronzoChrom alloy 
for the toughest bronze surfacing build-up. EutecRod 185 FC is particularly 
valuable on surfaces requiring constant resistance to frictional wear, and for 
general maintenance and joining. It has been used successfully in building up 
broken gear teeth, worn bearings, valve seats and pistons. Its low heat requirement 
even allows the joining of galvanized iron parts without damage to the zinc coating. 


Fully machineable, EutecRod 185 FC supplants bronze welding and gives 
harder and tougher deposits having high ductility, a low coeffecient of friction and 
excellent corrosion resistance. Hardness is deposited, BHN 110; work hardness 
to BHN 200, and is deposited without fusion of the surface of the base metal. 

The illustration shows the shaft successfully built up with 185 FC. This highly 
machineable overlay has such unusual toughness that it will outiast the bearing 
surfaces of a new shaft. The truck into which this shaft was replaced has since 
completed over 100,000 miles of rugged highway travel without any appreciable 
signs of wear. 


The cost of welding and machining was only a very small fraction of the cost 
of a new shaft. 


TECTIC 


ing News 


HARD ALLOY OVERLAYS 
PUT “BITE” IN ROCK BITS 


The high cost of bits for oil drilling has 
made it necessary for all operators to 
investigate ways to extend tool life. 


EutecBor 9, another ‘Eutectic’ super 
high alloy overlay is growing increasingly 
popular for this purpose. It offers the 
utmost in heat, wear and corrosion resis- 
tance at normal and elevated tempera- 
tures, yet features an amazingly low 
application temperature; between 1800° 
and 1900°F. Mirror smooth, longer last- 
ing deposits of RC 55-62 are obtainable 
without danger of penetration or under- 
cutting. 


EutecBor 9 permits repair and 
renewal of rock bits, core bits, hole bits, 
casing scrapers, reamers, reaming bits, 
fish-tail bits and similar tools and parts. 
EutecRod 185 FC, available in 1/8’, 3/16’, & 1/4" 
dia. Extruded pink flux coating. © EutecBor 9, avail- 


able in 3/16 die. Lt Blue Tip. Standard weight 
shipments. 


FREE WELDING ADVISORY SERVICE 
AVAILABLE THROUGH YOUR LOCAL 
“EUTECTIC” TECHNICAL REPRESENTATIVE 
A staff of technical welding experts 


are ready to consult with you. Write 
for help on any welding problem. 


Eutectic Welding Alloys Corporation 


. | 40-40 172nd Street, Flushing 58, N.Y. 


| Yes ... Please have your local “Eutectic” 
Technical Representative call. 
a ET es eae TOYS SIS 


peer iccuak 
Address____ 


AREHOUSE-SERVICE CENTERS IN ATLANTA, CHICAGO, ST. LOUIS, HURON, PHOENIX, DALLAS, BERKELEY, LOS ANGELES AND LEADING 
NDUSTRIAL AREAS « CANADIAN PLANT IN MONTREAL: EUTECTIC WELDING ALLOYS COMPANY OF CANADA, LTD. 


CORPORATION, 40-40 172 STREET, FLUSHING 58, NEW YORK 


SW32180Ud NOILINGOUd 3A1OS ‘NIVd3u GNV JOVATIVS AG SONIAVS ISVANINI STVLIW TIV 40 


SAOTIV ONICIZM JBNNLVHIGWIL MO, 311939LN3 


QNIGNOS .INdNI 1LV3H MO, ¥Od GILVINWUOS 





Brazing alloy 


Nicrosraz 160 is a new high-nickel braz 
ing alloy for high-temperature service. It 
produces joints with low hardness that are 
easily machined, Hardness before brazing 
is 35 to 40 Rockwell C. Alloy has lowest 
boron content of Nicrobraz line. It has a 
wide melting range and is available as 
powder, impregnated plastic wire, powder- 
flux paste or prefabricated rings. It is 
recommended for furnace brazing in pure 
dry hydrogen or vacuum atmospheres. 
Wall Celmonoy Corp. 
Cirele No. 9 


Electrode for nickel alloys 


NiTectic 222, d-c, is designed for use in 
operations where one joining member con 
tains more than 50% nickel. Electrode can 
be used to make butt and fillet joints on 
nickel to Inconel, Monel, various grades 
of stainless steel, mild and low alloyed 
steels when fabricating or repairing evapor 
ators, pressure chambers and _ turbojet 
parts. Weld is flat, machinable and crack 
free, says manufacturer. Comes in 3/32, 
1/8, 5/32 and 3/16-in. diameters. Eutectic 
Welding Alloys Corp. 
Circle No. 10 


Wiper dies 


Tupe bending wiper dies and _ flexible 
mandrels are designed to meet close tol 
erance and extreme forming requirements 
on tubes of minimum wall thickness, Avail- 
able in standard OD and wall thickness 
sizes, and in all bend ratios down to 1%4:1. 
Smaller ratio dies and mandrels are avail 
able on special order. Adaptable to any 
standard brand of tube bending machine, 
says manufacturer. Leonard Precision Prod- 
ucts Co, 


Circle No. 11 


Film badge 


Twin-Film Service is film badge to re 
cord radiation exposure with second sheet 
which adds 13-week exposure record to 
weekly record available through regular 
service. Other badges measure exposures 
above 20 milliroentgens. This means a 
person exposed to radiation must assume 
he has been exposed to this amount in a 
week, even if he has not. New Twin-Film 
Service reduces assumed minimum expo- 
sure in one year to 1/13 of a roentgen. 
Tracerlab Inc. 
Circle No. 12 


Bus plates 


RESISTANCE welding control bus distribu 
tion plates in recognized dimensional and 
performance standards eliminates custom- 
fabricating of plates from plastic sheet 
stock. Blocks are molded of polyester plas- 
tic reinforced with glass fiber, and have 
high impact and dielectric strength and 
good corrosion resistance, says manufac- 
turer. Plates are 1%4-in. thick, 6%4-in. wide 
and carry 4%-in. bars for 400 and 800 
amp service, Bus bar mounting holes, 7/16- 
in. wide, accept 3/8-in. head cap screws 
Synthetics Development Co 
Circle No. 13 
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1,000 amp welder 


New SR-1000-Al welder delivers 1,000 amp 
d-c at 40 volts on 100% duty cycle. Unit 
has completely sealed semi-metallic recti- 
fier, and is used with three-phase power 
lines, Single current range adjusts output 
from minimum of 200 amp to maximum 
of 1600. Model can be used as a power 
source for heavy submerged arc welding, 
plasma jet process, gouging and some elec- 
tric furnace applications. Miller Electric 
Ufg. Co., Inc. 
Circle No. 14 


Wheel balancer 


ReEuTLINGER Electrodyn system for grind- 
ing wheel balancing can be attached to 
any machine, says manufacturer, It can be 
fitted to a single machine or to as many 
as eight machines which are controlled 
from master unit. Suitable, according to 
types used, to cover any weight of wheel 
and speeds from 400 to 30,000 rpm. In 
special cases it can handle speeds up to 
120,000 rpm. Electronic part is inter- 
changeable and suitable for continuous 
operation. Wharton Unitools 
Circle No. 15 


Stainless solder alloy 


AmBrAZE 4300 is for high capillary joining 
of steel, nickel, stainless steel, copper, 
Monel, aluminum-bronze, berrylium-cop- 
per, Elkonite and aluminum or any com- 
bination of these metals. Alloy complies 
with all Pure Food laws and is non-toxic. 
It can be used with torch or soldering iron. 
Melting point is 425 F, tensile strength is 
14,000 psi and shear strength (copper to 
copper) is 11,200 psi. Comes on 1-lb spools 
in 1/16, 3/32 and %-in. diameters. Amer- 
ican Brazing Alloys Co. 
Circle No. 16 





You can see many of these new 
products on exhibit at the AWS 
Welding Show in Chicago’s Inter- 
national Amphitheatre, April 7 to 9. 
And WE will look for you, too, at 
our booth—915. 











Nuclear steels 


New series of steels have weldability, form- 
ability and strength characteristics which 
make them usable in many nuclear and 
commercial fields. Steels are produced in 
plate, sheet, strip, bars, tubing, rods, wire 
and extruded shapes, Plasticity while cold 
of new series is its biggest advantage, says 
manufacturer. For example, a hot formed 
seamless tube of 2%%-in. OD was reduced 
to %-in. OD tubing by cold drawing. Series 
has low manganese and cobalt content. 
Jones & Laughlin Steel Corp. 
Circle No. 17 


Diluter 


Propane diluter automatically supplies 
accurate mixtures of propane and air or 
butane and air to maintain heat processing 
operations, space heating, water heating, 
cooking or refrigeration during periods of 
fuel cutoff. Available for all sizes of in- 
stallations, diluters are interchangeable 
without having to adjust appliances or gas 
burners, says manufacturer, Selas Corpora- 
tion of America. 

Cirele No. 18 


Portable spectrograph 


PorTABLE X-ray spectrograph is designed 
for applications which involve in-process 
controls of metals, alloys and chemicals, 
identification and sorting of metals, etc. 
Machine non-destructively determines iden- 
tity of metal and percentage of elements 
present. With standard lithium flouride crys- 
tal instrument covers atomic scale from 
Titanium to Tin in K series, and from 
Lanthanum to Uranium in L series. Unit 
consists of gaging head containing ray 
source, and power supply. Samples can be 
checked in all positions, Philips Electronics 
Inc. 


Circle No. 19 


Electric furnace 


Type 2100 Thermolyne furnace can be 
used as a salt bath, melting, vertical muffle 
and crucible furnace. Maximum chamber 
temperature for intermittent operation is 
1,900 F. Basic unit includes a hexagonal 
furnace (115/230 volts, with a 654 by 11% 
in. chamber), stainless steel pot with cover, 
lifting handle and thermocouple in protec- 
tion tube. Optional accessories include re- 
fractory ladle and chamber liner, and in- 
sulated cover. Thermo Electric Mfg. Co. 
Cirele No. 20 


Grinding wheel 


ExpANDING wheel for circular abrasive 
belts is self-balancing and maintains flat 
edge so it can be used for polishing and 
tool grinding as well as rough deburring. 
Wheel accommodates an abrasive belt 114- 
in. wide and 2]-in. in circumference. Neo- 
prene wheel is retained between, but is 
not attached to, side flanges. Comes in 
two models, one for any speed between 
1,250 and 2,250 rpm, and one for speeds 
to 3,450 rpm. Miller Products Co. 
Cirele No. 21 
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Wear-O-Matic Hard Surfacing is 


3 Ways Better 


Faster... More Economical 


The Wear-O-Matic process of semi-automatic 
hard surfacing is continuous welding with 
manual control of the arc. However, unlike 
manual welding with stick electrodes, there is 
no time consuming slag cleaning or electrode 
changes. Higher deposition rates, 3 to 5 times 
faster than stick electrodes, greater deposition 
efficiency, 85 to 95%, plus more available arc 
time add up to savings of 40 to 50% over 
manual hard surfacing with stick electrodes. 


Uniform Resistance to Wear 

The superior wear resistance qualities of Wear-O- 

Matic hard surfacing wires is the result of closely 
controlled manufacture, properly balanced alloys and fluxing 
agents, and precision drawing. Wear-O-Matic 7/64” diameter 
open arc wires are precision drawn to true wire diameter 
+ 0.002” and through drawing are densely compacted assur- 
ing an easier feeding wire that will not crush in the feed rolls 
or bind in the feed cable. Dense compaction and closely con- 
trolled fabrication combine to provide a weld deposit more 
uniform in chemistry and metallurgy resulting in uniform 
hardness and greater wear resistance throughout the deposit. 


Greater Efficiency and Ease of Application 

Here’s a hard surfacing combination designed to cut 
maintenance cost through the profitable utilization of your weld- 
er’s time. Wear-O-Matic wires in WELD-PAKS are the key to 
greater efficiency of both semi-automatic equipment and operator. 
Each WELD-PAK contains 100 pounds of wire packaged in a 
“dead cast” resulting in tension free, snarl free feeding. Because 
the WELD-PAK contains 2 to 4 times more wire than standard 
coils, the amount of time spent handling wire is lessened, provid- 
ing more time for welding. WELD-PAKS are easier to handle 
and store; and on the job, the lid can be replaced after use assur- 
ing dirt and dust free wire when you are ready to resume welding. 
From set-up to finished job, the Wear-O-Matic process is easier 
and faster, eliminating overtime or providing more time for other 
maintenance jobs. Job test this time saving process in your own 
shop. Request Bulletin HS-102 for complete details. Alloy Rods 
Company, P. O. Box 1828, York, Pennsylvania. 


Alloy Rods Company 


YORK, PENNSYLVANIA e 


NO FINER ELECTRODES MADE..- 
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EL SEGUNDO, CALIFORNIA 


Wear-O-Matic Wire Feed Unit 
$279.00 f.0.b. York, Penna. 
or El Segundo, Calif, 


Weld-Pak is the trade name for 
this exclusive Wear-O-Matic package. 


QUALITY WELDING ELECTRODES FOR 


Stainless Steel 

Low Alloy Steels 

Cast Iron 

Tool Steel 

Bronzes & Dissimilar Metals 

Hard Surfacing Electrodes & Wires 


ANYWHERE 
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WIPES AND 
POLISHES 


YOU GET SO MUCH 
MORE IN WYPO 
Made of 

Stainless Steel 


DOUBLES THE LIFE OF YOUR 
WELDING AND CUTTING TIPS 
The exclusive circle design found only in 
Wypo Cutting and Welding Tip Cleaners 
provides as many as 60 more cleaning edges 

per inch of cleaner. 





These rounded outer 
edges of cleaning 
ridges clean and 
polish tip orifice 
without scratching 
or cutting. 


a 
CELLS 
LLL AAA 


This smooth pilot 

guides WYPO Tip 

Cleaner into tip 

Will not enlarge or 

damage tip port. 
This cross section view of WYPO 
Cleaning Surfaces shows these ex- 
elusive features: 


Rounded cleaning surfaces that 
won't jam or cut. 


Straight sided valleys insure thoro 
cleaning by removing all waste. 


SPRING LOADED SPOOL 
(amnaOs AHN 


Spring loaded brass spool. Will not rust. 
Holds cleaners securely in case. 
DOUBLE WOUND EYES 
=S 
Insures longer life for small sizes of WYPO 
Tip Cleaners. Will not pull out of case 


NOW AVAILABLE IN 3 CONVENIENT SETS 











MASTER SET 
CLEANER FOR 
NO. DRILL 


WwYPO 
TIP CLEANERS 


JUMBO SET 
CLEANER 


MADE IN U.B-A 
PAT. NOS. PAT. NOS. 
242096', 2473798 2429561, 24739750 
IN CANADA 1948 1% CANADA 1946 


Ssressteses 
SISVULSSBERVSsessnse~ 





ore) VOvNWS NH 


& 
> 
- 
5 
c 
- 
> 








=| SUBNV2I9O dit OdAM 


STANDARD $87 OF (12) JUMBO SET OF (9) 
Cleans vil! Cleens (19) Brill Sines 
Nes. 73 te 49 incl. Nes. 48 te 30 Incl. 
Replacement cleaners available. Cleaning Range 


leaner No. & Drill Nos. stamped on back of 
each case. WYPO GIVES YOU MORE! 


SOLD BY LEADING WELDING 
SUPPLY DEALERS 


MAITLEN AND BENSON, INC. 
1395 Obispo St., Long Beach 4, Colif 


MASTER SET OF (7' 
Cleans (46) Drill Sizes 
Nes. 75 te 30 Incl. 





Butt welder 


Mover B-1 butt welding machine can be 
used for lengthening screws, pins and rods, 
joining ends of saw blades, and joining 
the end of one reel of wire to another 
where a continuous wire production process 
is involved. Only a few seconds are re- 
quired to make weld, says manufacturer. 
Clamping dies and welding transformer 
are not water-cooled, therefore machine is 
recommended for light or moderate pro- 
duction applications. Peer Inc. 


Circle No. 22 


Maintenance electrode 
FLEETWELD 180, an E-6011 electrode for 
arc welding sheet metal and for general 
maintenance welding with small trans- 
former welders, operates at currents as 
low as 50 amp. Its light slag makes it 
possible to weld 0.036 in. material without 
burn-through. However, when current is 
increased, arc becomes forceful and deep 
penetrating so it is suitable for general 
repair welding. Electrode is available in 
3/32, 1/8 and 5/32 in. sizes. Lincoln Elec- 
tric Co, 
Circle No. 23 


Turntable positioner 


Loap capacity of turntable welding posi- 
tioner is 500 lb at center of gravity 6 in. 
above table surface and 3 in. off center 
of rotation. Infinite speed range is avail- 
able from % to 5 rpm. Heavy duty 110 
volt d-c shunt-type motor is used with two- 
speed reduction gear box. Direction of 
rotation is reversible. Control panel comes 
mounted on frame, but can be remotely 
mounted. Table top can be tilted to 135 
deg while loaded. Miami Specialties Co. 


Cirele No. 24 


Cut-off saw 

Cut-OFF saw is capable of length accuracy 
and cut parallelism within 0.003-in., says 
manufacturer. Spindle and vise are part of 
same casting. Special machining and check- 
ing methods permit final alignment of cut 
to within 0.001-in. in all planes of cutting 
operation. Saw cuts most ferrous and non- 
ferrous metals, wood and plastic with use 
of two blades and fixed rpm. Navan Prod- 
ucts Inc, 


Cirele No. 25 


No Other Product Can Do 
a Galvanizing Job Like 


Geloalley 


Does - HERE’S PROOF 


Heat welded seam on galvanized 
sheet to 600° with Torch 











Rub GALVALLOY 

against heated sur- 

face as shown — now 

spread with wire brush for a bright finish. 
GALVALLOY Covers the Same 
Amount of Area with 1/5 the 
Amount of Material. 

Send today for Testing Sample and you'll 


learn Why GALVALLOY has no equal for 
ANY Galvanizing Job. 


METALLOY PRODUCTS CO. 
1233 $. BOYLE AVE, LOS ANGELES 23 








Here’s Why The 


PAOD) 


KEY-BAK 7 & 
Key-Reel , ”" 
SAVES 


Welders who carry their flint-lighter 

on a KEY-BAK work faster . . . save, 

and make more money! Lighter is never lost. It’s 
always handy at the welder’s side, on his belt 


o 
Get KEY-BAK for each welder. KEY-BAK is pocket 
watch size, in highly polished chrome finish. Swed 
ish clock spring reels in 24” long STAINLESS STEEL 
chain. LIFETIME GUARANTEE IN WRITING! 


TWO MILLION KEY-BAKS NOW IN USE! 


WELDER’S POUCH MODEL 
Model 11-W designed especially 
for welders. Sturdy, genuine-leather 
pouch designed to hold chipping 
hammer and other tools. KEY-BAK 
attached to pouch. Pouch is worn 
on belt. Retails . . . $6.95 


ASK YOUR JOBBER OR WRITE DIRECT! 
> ene ee 


LUMM MFG COMPANY CTL COMPANY 


WELDING ENGINEER—April, 1959 





Semiautomatic welder 
HANDOMATIC is a semiautomatic welder 
designed for either open arc hardfacing 
or submerged arc welding. Unit has a 
universal semiautomatic wire feeder de- 
signed for hardfacing, build up and mild 
steel welding using tubular or solid wires. 
Connects to almost any welding machine, 
a-c/d-c. Single rheostat controls wire-feed 
speed, with a 60 to 260 ipm range. Cool- 
ing is provided by openings and side panel 
louvers. To remove wire reel assembly, it 
is necessary to remove only four bolts. 
Feed and pressure rolls, and current tips 
are available for 5/64 and 3/32-in. solid 
hard wire, and 3/32 and 7/64-in. tubular 
wire. Unit is designed for use with con- 
tinuous current up to 500 amp using flux 
type or open are gun. Hobart Bros. Co. 
Cirele No. 26 


Respirator 


Series C-200 respirator has an aluminum 
body, rubber face cushion, intake and ex- 
halation valve. Single respirator plus in- 
terchangeable filters meet most industrial 
needs, says manufacturer. Filters are avail- 
able for gases, vapors, dusts, mists, sprays, 
fumes and insecticides. Pulmosan Safety 
Equipment Corp. 

Cirele No. 27 


Welding, cutting kit 


Wewpine package contains Sifbronze Gen- 

eral Duty Torch, Sifbronze Demon Cutting 

Torch, 10 welding nozzles and three cut- 

ting nozzles. Cutting nozzles range in size 

from 1/32 to % in. Unit comes in metal 

carrying case. Suffolk Iron Foundry Ltd. 
Cirele No. 28 





ARO has the right 
gun for every job 





WELDING ENGINEER—April, 1959 


Welding positioner 

Mopet G850 gear driven welding positioner 
is designed to handle weldments up to 
85,000 Ib at 12 in. center of gravity loca- 
tion from workplate. Positioner provides 
for 90 deg forward-tilt and 45 deg back- 
tilt from table flat position. Four selective 
variable speed ranges are standard for 
rotating small diameter workpieces at 0.40 
rpm as well as large diameters with speeds 
as low as 0.006 rpm. Horizontal axis is 
85 in. above floor. Positioner can be used 
to position turbine assemblies, heat ex- 
changers, submarine hull sections and 
other irregular shaped weldments. Includes 
a hollow spindle large enough for fixture 
use such as recessing hub of large gear 
blank. Aronson Machine Co. 


Cirele No. 29 S 





Illustrated Literature on Request 
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See Us at the WELDING SHOW 


April 7, 8,9 
Chicago Amphitheatre 


BOOTH 525 





Soldering gun 

Mopet 8200K soldering gun, with dual heat 
control, comes in kit form. High and low 
heat, 90 and 125 watts, can be obtained. 
Gun is balanced to aid precision solder- 
ing. A_ pre-focused spotlight illuminates 
work while gun is in use. Tip is made of 
copper for good heat transfer and iron 
plating for durability. Gun can be used 
for industrial, electronic, electrical or main 
tenance work. Weller Electric Corp. 

Circle No. 30 


No-corrode steel 


Armco 22-4-9 is a new type corrosion and 
heat resistant stainless steel available as 
forging billets and rounds frum % to 3 
in. Steel can be used at 
900 to 1,600 F. At 


temperatures of 


room temperature it 


This on-the-job test reports: 


"Cooler ...lasts 3 times as long" 


Spot Welder No. 89 


one 


has a controlled hardness between Brinell 
300 and 350. Alloy can be welded by any 
methods used for stainless steel, Alloy 
needs no preheating or postheating and 
is said not to crack. Covered arc-welding 
electrodes of alloy composition have been 
used for hardfacing applications. Armco 
Steel Corp. 
Circle No. 31 


Starter enclosures 


New “lock-off” device has been added to 
NEMA 4 and 12 enclosures 
starters, By 


‘ 


over 


for manual 
sliding stainless steel plate 
‘start” button and inserting padlock, 
starter can be locked in “off” position. 
Watertight industrial enclosures are de- 
signed for company B and C type integral 
horsepower manual starters. Silicon rubber 
boots over pushbuttons prevent entry of 
water, dust or coolant. Square D Co. 


Circle No. 32 


Toggle clamps 


Knu-VisE tiny toggle clamps feature hori- 
zontal handles. Each clamp has a 100 to 
150 Ib clamping force, for a reach of % 
and 9/16-in. in front of base. H-100 series 
includes four models: H-100 with twin 
flange base; HL-100 with left-flange base; 
HR-100 with right flange SH-100 
with straight base for mounting. 
Spindle head in ‘open position retracts 
beyond front of base permitting vertical 
removal of large parts. Lapeer Mfg. Co. 
Circle No. 33 


base; 


side 





Tig torch 


Tic (tungsten inert gas) torch is air-cooled 
and handles currents from 5 to 150 amp. 
Head is insulated with laminated glass 
cloth and silicon resin. Material is said to 
neither char nor soften. Lightweight cable 
remains flexible in all working tempera- 
tures, reducing operator fatigue, says man- 
ufacturer. Wilson Equipment Corp. 
Cirele No. 34 


Welder Control 


ComMPANyY has NEMA N2 electronic 
welder control designed for general use. 
It provides features normally furnished 
with special automotive type control, says 
manufacturer. Optional functions, such as 
slope, post heat, forge, electronic firing 
of valve and contactor, are available as 
plug-in features. Weltronic Co. 
Circle No. 35 


new 





WELDER'S 


GLOVES 


“The Riegel No. 99 Heavy Welder lasts six weeks 
against two weeks for the glove we used formerly. 
The men. tell us it’s more comfortable and cooler.” 

So reports Mr. Richard Thornell, whose switch 
to Riegel now saves $35.00 yearly per man at Oliver 
Corporation, Springfield, Ohio. 

No. 99 facts: Heavy but flexible “flextan” weld- 
ers’ leather, gunn cut, wing thumb. Extra roomy, 
extra long. One-piece back, wool-insulated .. . all 
exposed seams welted .. . full protection against 


heat and sparks. 
Riegel has the service you want, too. . 


. indus- 


trial specialists to help select the right style... 
eight warehouses to speed delivery. Write or phone 


today. 


INDUSTRIAL GLOVE SALES 
RIEGEL TEXTILE CORPORATION 


Sales Offices in: 
Birmingham ¢ Chicago 
Detroit * Los Angeles 

New York City 


CONOVER, N. C. 


Warehouses in: 
Chicago * Conover, N. C. 
Detroit ¢ Greenville, Ala. 

Los Angeles 
New York (Paterson, N. J.) 
Oklahoma City 
Portland, Ore. 
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Film illuminator 


Hicu-Intensity film viewer is used to read 
X-ray and Gamma ray radiographs, Unit 
can be used to examine 14 by 17 in. radio- 
graphs, smaller sizes and strip film. Three 
different round spots are readily accessible 
as is a continuously variable slit arrange- 
ment ideal for viewing weld radiographs, 
says manufacturer. Unit can read film 
densities as high as 4 h & d. Intensity 
is variable over wide range. Unit has vari- 
ety of masks on high intensity spot, large 
air movement for cool viewing and foot 
control switch. Princeton Div., Curtiss- 
Wright Corp. 


Circle No. 36 


Bar bender 


Wattace No. 92 bends reinforcement bars 
to 2%%-in. round capacity at approximately 
7 rpm. Power of twin-cylinder drive is 
transferred to shaft by roller chain. Twin 
cylinders guarantee equal force for bend- 
ing in either direction. Speed control valve 
is provided to permit bending of high- 


carbon bars. Machine has foot-operated 
electric control. Degree of bend selector 
has four adjustable stops in each direction 
of rotation. Stops can be pre-set for de- 
sired angles of bend. A 30 hp motor may 
be wired for either 220 or 440 volts, three- 
phase, 60 cycles, a-c. Electric control cir- 
cuit is 110 volts. Wallace Supplies Mfg. 
Co. 
Circle No. 37 


Aluminum wire 


ALUMINUM welding wire 4043 is a filler 
material for both gas and electric fusion 
welding. Its principle alloying element is 
5% silicon. It will effectively join such 
wrought alloys as 5052, 6053 and 6061, 
and many cast aluminum alloys. Because 
4043 has a low melting point, 1,055 F, 
it produces a wide solidification range. 
This enables metal to fill voids without 
setting up stresses in parent metal, says 
manufacturer. Comes in 36-in. lengths, 1 
and 10-lb spools. Dalweld Co., Inc. 
Circle No. 38 


Spherical corners 

Conner spherical corners are said to allow 
economical production of ball-cornered 
table tops, cabinets, etc., while improving 
product’s appearance. Flanged corners come 
in stainless and mild steel and aluminum 
in 10 to 18 gage sizes, with radii sizes 
from % to 1% in. When using, four edges 
f workpiece are notched and bent to a 
standard radius and welded into place. 
Conner Steel Products. 


Cirele No. 39 
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FOR ANY STAINLESS WELDING JOB 




















Specify Drawalloy “quality controlled” stainless steel welding wire for 
your next “quality weldments.” Your greatest advantage is experience .. . 
our experience in producing wires for welding exclusively. Because we are 
specialists, Drawalloy stainless steel welding wire is produced to strictly 
controlled specifications to provide the right chemistry, finish and temper 
for the finest quality weld metal and smoother operation in your automatic 
or semi-automatic equipment. Drawalloy stainless wires are available in all 
popular grades as well as 214 Cr, 1 Mo; 114 Cr, 4% Mo. 


Why not discuss your stainless welding wire needs with your Drawalloy 
Distributor or Representative . . . a man with the products and knowledge 
to help you. Bulletin 355 DC provides complete information on every grade 
of Drawalloy wire. Write to: Drawalloy Corporation, Lincoln Highway 
West at Alloy Street, York 12, Penna. 


—DRAWALLOY-— 


CORPORATION 
STAINLESS STEEL & TOOL STEEL WELDING WIRE 


THE WIRE MILL FOR THE WELDING INDUSTRY 
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Job report courtesy of 
Southwestern Engineering Co., Los Angeles, California 


For sub-zero weld strength 
in missile fuel storage tanks 


~—-flecos 


STAINLESS ELECTRODES 


When completed, this tank will hold a liquid propellent fuel under 
125 lbs. psi. Service temperatures will range from plus 200°F down 
to minus 300°F. The customer selected type 32] stainless for the 
vessel. To assure required impact strengths at extreme tempera- 
tures, Arcos STAINLEND 19/9Cb electrodes were recommended. 
This top quality weld metal joins the heads, shell seams, fittings and 
all attachments. Again—the tougher the test, the greater the 
need for Arcos. ARCOS CORPORATION, 1500 S. 50th Street, 
Philadelphia 43, Pa. 














Mast and boom fixture 


Wess 360 deg mast and boom fixture 
provides high work load with minimum 
deflection, says manufacturer. Design per- 
mits longitudinal welding and welding 
head positioning. Hardened and ground 
steel ways are reversible and interchange- 
able. Vertical adjustment is made through 
an acme screw operated by a double re- 
duction gear. Equipment includes over- 
load and under voltage protection, 110 volt 
operator station and four-direction limit 
switch, Remote speed control and_tacho- 
meter are optional. Vertically adjustable 
work table is mounted on ball race. Webb 
Corp. 
Circle No. 40 


Fire extinguisher 


Monitor, a dry chemical fire extinguisher, 
has spherical design permitting one-hand 
operation and accurate control of stream. 
Cartridges can be replaced immediately, 
offering uninterrupted fire protection. No 
pressure gage is needed because charge 
can be determined by weighing. Cartridge 
remains fully charged indefinitely, pro- 
vided it has not been punctured. Hanging 
bracket is also a locking device to avoid 
accidental discharge. It is only dry chem- 
ical recharge unit approved by Under- 
writers’ Laboratories, says manufacturer. 
Ansul Chemical Co, 


Circle No. 41 


Bending attachments 


Two attachments further usefulness of 
Hossfeld Universal Pipe, Bar & Angle Iron 
Bender. Handrail capping can be bent 
into lambs’ tongues, volutes and edgebends 
with No. 2 bender and special dies. No, 1 
bender forms single and double turn scrolls. 
Single turn die comes in large and small 
sizes. Large die forms scrolls 4 in. in 
diameter, small die 2% in. in diameter, 
Double die forms 6-in. scrolls. Hossfeld 
Mfg. Co. 
Circle No. 42 
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Temperature indicators 


Tempitstiks, Tempilaq and Tempil Pellets 
for indicating 306 F and 319 F are avail- 
able. New products are for determining 
temperatures of engine and machine parts 
during performance tests, for checking de- 
fective steam traps, in post-forming plastic 
surfaces and for monitoring power tubes 
and transistors. Tempil Corp. 
Cirele No. 43 


Repair kit 

PLastic-MaAstic, an epoxy-polyamide chem- 
ical compound, can be used to repair 
concrete floors, metals, masonry, cloth, 
paper products, pipes, plastics, ceramics, 
glass, rubber, bricks, etc. Kit consists of 
two cans, one containing a white base, 
one a black hardener, Equal parts of each 
are mixed to form gray composition. Base 


contains epoxy resin, hardener contains 
polyamide. Mix can be formed to fine 
edge, and in cured form, may be drilled 
or machined. Mix is non-flammable and 
contains no volatile solvents. At room 
temperature, composition is hard in 4 
hours, can be walked on in 8 hours. Kit 
comes in quart, half-gallon and two-gal- 
lon sizes. Williamson Adhesives Inc. 
Cirele No. 44 


Cylinder pallet 


Wetpon Pallet is designed to handle cyl- 
inders. Unit is available in four sizes: 
bottle capacities 12, 32 by 40 in.; 16, 40 
by 40 in.; 20, 49 by 40 in.; and 24, 
58 by 40 in. Unit can be equipped with 
chain or adjustable pipe retainer. Weldon 
Industries Inc. 


Circle No. 45 


Expansion joints 

STAINLEss steel bellows expansion joints 
come in 3 in. to 30 in, nominal pipe sizes 
for applications up to 275 psi and 750 F. 
Joints have test-rated cyclic life. Can be 
used where restricted space makes it un- 
economical or impossible to install ex- 
pansion loops to absorb expansion and con- 
traction. Potential users of joints are petro- 
leum, natural gas, nuclear energy, ship- 
building, aircraft and missiles industries. 
Tube Turns. 


Circle No, 46 
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For predictable 
stainless welding 
results with , 
submerged arc 
welding 





Job report courtesy of 
Notionol Tank Mfg. Co., Los Angeles, Calif. 


use ARCOSITE BONDED FLUX 


| 


This 4,000-gallon tank for a resin reactor will handle highly 
corrosive material at temperatures of 500° to 600°F. Stainless top 
and bottom heads of type 316L were submerged arc welded to the 
body with Arcosite Flux and Arcos Chromenar Stainless Wire. 
This combination gives the proper weld metal chemistry for the 
needed corrosion resistance and an economical solution to the 
problem. ARCOS CORPORATION, 1500 S. SOth Street, Phila- 
delphia 43, Penna. 








Flux-Coated 
Bronze Rod 


SAVES 
TIME! 


No. 25M 
iol 
Braze-Welding 


r 
Tus triple-purpose OXWELD 


bronze rod is ideal for braze- 
welding steel, cast iron, and 
malleable iron; for building up 
wearing surfaces; and for fusion- 
welding brass, bronze, and cop- 
per alloys. 

Welds made with OxwELp No. 
25M rod average 40% stronger 
and are more ductile than welds 
made with ordinary bronze rods 
under Pre- 
coated during manufacture, OXx- 
WELD No. 25M Flux-Coated Rod 


automatically introduces into the 


similar conditions. 


weld exactly the right amount of 
flux to insure both thorough 


The terms “Linde,”’ “‘Oxweld,”’ and “‘Union Carbide” 
are registered trade-marks of Union Carbide Corporation 


112 


cleansing and uninterrupted tin- 
ning action. This speeds your work 
by permitting you to give full at- 
tention to deposit of weld metal 
and control of the molten puddle. 
OXWELD No. 25M Flux-Coated 
Bronze Rod is available in 1/4-, 
3/16-, and 1/8-in. diameters from 
your nearby LINDE Distributor. 
For further information write 
LINDE COMPANY, Division of 
Union Carbide Corporation, 30 
East 42nd Street, New York 17, 
N. Y. Offices in other principal 
cities. In Canada: Linde Com- 
pany, Division of Union Carbide 
Canada Limited, Toronto. 


Si Site). 
CARBIDE 


TRADE-MARK 


| 


Are welder 


Licnt industrial type arc welder, model 
210 a-c/d-c, is a combination rectifier, 
transformer and filter stabilizer. Standard 
model is a 5.5 hp, 220 volt single phase 
machine requiring a 60 amp fuse for 20 
to 50 amp input. Model can use 1/16, 
3/32, %, 5/32 and 3/16-in. electrodes, In- 
cludes control wheel, on-off switch, and 


| dial indicator for settings throughout a-c 
| and d-c 


range. A-c scale has maximum 


| 210 amp from 10 amp minimum with 77 


OCV. In d-c range, knob selects either 

straight or reverse polarity. Scale has 

maximum 180 amps from 10 amp mini- 

mum with 77 OCV. A 440 volt model may 

be had by special order. Birdsell Mfg. Co. 
Circle No. 47 


Closed-circuit TV 


EconomicaL closed-circuit television sys- 
tem is designed for schools, industry and 
commerce. Camera is a vidicon-type weigh- 
ing 15 lb. It requires no special lighting 
and will transmit an image on channels 2 
through 6 to any standard, home-type re- 
ceiver. Camera is turret mounted for three 
different lenses, but may be bought with 
one, two or three lenses. Sylvania Electric 
Products Inc. 
Circle No. 48 


Small fixture clamp 


Company has added 2-in. fixture clamp 
to its Kant-Twist line. Addition has all 
features of larger clamps, says manufac- 
turer. Saxton Mfg. Co., Inc. 

Circle No. 49 
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Aluminum stud welding 


New, portable stud welding equipment al- 
lows aluminum fastener studs up to % in. 
in diameter to be welded to aluminum 
plates. Aluminum stud welding eliminates 
such operations as manual arc welding, 
drilling, tapping and throv__ bolting. Alu- 
minum studs are end wel with NS-104 
stud welding gun using special adaptor 
foot. An inert gas, either argon or helium, 
flows through foot and surrounds weld 
area. Special equipment meters and con- 
trols gas flow. Studs available, made from 
4043 aluminum alloy, in lengths up to 3 
in. and diameters of 3/16, %, 5/16, %, 
7/16 and %-in. Tensile strength is 15,000 
to 25,000 psi. Nelson Stud Welding. 
Circle No. 50 


Radiograph processor 


X-Omat automatic X-ray film processor 
delivers dry, ready-to-read radiographs in 
13 minutes. Compact unit occupies approxi- 
mately 26 sq ft of floor space, and extends 
22 in. into darkroom. Most standard sizes 
of Type AA and Type M sheet and roll 
industrial X-ray film may be handled with- 
out adjustment. Fed three at a time, 44 
by 10-in. film is processed at approximately 
560 sheets per hour. Large sheets and 
continuous film may also be handled. Unit 
has three sections: film loading station, 
processing section, and dryer. Developing 
solutions are automatically metered into 
tanks. Eastman Kodak Co. 
Circle No. 104, 


Aluminum holding furnace 


New 30,000 lb aluminum induction holding 
furnace with three-section hydraulically 
operated cover is constructed for continuous 
service. Chamber lining is of monolithic 
construction and is non-wettable to alu- 
minum. Pouring lip ‘is located on axis 
of tilt, providing a constant pouring arc 
regardless of angle. Ladles or molds need 
not be shifted during pouring. Cover op- 
erates by means of hydraulic cylinders 
working at 750 psi. One or more sections 
can be lifted simultaneously, or entire cover 
can be removed for cleaning. Unit requires 
350 kw, 480 volts, single phase, 60 cycles 
a-c for operation. Lindberg Engineering 
Co. 
Circle No. 105 
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Are welders 


TM Idealarc, available either as a-c trans- 
former welders or combination a-c/d-c 
rectifier welders, are for manual are weld- 
ing. They have mechanical, movable core 
reactor type of current control. Unit comes 
in NEMA rated 300, 400, 500 and 650 
amp currents, Remote control of current 
and polarity, low voltage contactor, line 
contactor (starter) with overload protec- 
tion and either a line- or 115-volt push- 
button, an arc booster, and power factor 
correction condensers are optional. Ma- 
chines have a safe 73 OCV, yet produce 
stable arc with low a-c amperage and 
difficult-to-use electrodes, says manufac- 
turer, Includes signal light, current con- 
trol and polarity switch with durable silver 
contacts. Lincoln Electric Co. 


Circle No. 106 


Stamping machine 


Auromatic stamping machine for com- 
pressed or liquid gas cylinder shells can 
incise identification onto contoured shoulder 
surface of cylinder. Adaptors make it pos- 
sible for machine to accommodate most 
sizes and shapes of cylinders. Loading, 
stamping and ejecting is fully automatic. 
Stamps single or multiple rows, and num- 
bers cylinders in sequence or as desired. 
Leonard Precision Products Co. 


Circle No. 107 


Aluminum brush 


FIBERGLASS brush is for removing aluminum 
oxides prior to soldering, brazing or Tig 
welding. Brush can also be used for friction 
tinning aluminum, and to clean most other 
metals, says manufacturer. Aladdin Rod & 
Flux Mfg. Co. 

Circle No. 108 





Your 


LINDE Distributor 


has it — 


1. Service 

Every authorized LINDE Distributor is 
an independent local businessman who 
knows your welding and cutting needs, 
has them ready for you, and satisfies you 
promptly. 


2. Know-How 

LINDE Distributors are welding supply 
specialists. Their technical background, 
practical experience, and knowledge of 
local industry can help you with your 
welding and cutting problems. 


3. Superior Products 

Your LINDE Distributor carries a com- 
plete line of industrial gases, equipment 
and supplies for your welding and cut- 
ting requirements. He handles only high- 
quality products of proved efficiency and 
best suited to your individual needs. 

A telephone call to your nearby Linpe Distribu- 
tor will bring you the benefits of more than 50 
years of LINDE COMPANY’s pioneering and leader- 
ship in welding and cutting. If you don’t know 
your local LINDE Distributor, look in your classi- 
fied telephone directory. Or write for further in- 
formation to LINDE COMPANY, Division of Union 
Carbide Corporation, 30 East 42nd Street, New 
York 17, N.Y. In Canada: Linde Company, Divi- 
sion of Union Carbide Canada Limited, Toronto. 


ei ite). 
Lor Nei =iie) = 


The terms “‘Linde” and “Union Carbide” 
are registered trade-marks of Union Carbide Corporation 
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ce 


Test fixture 


Mopet 7T7F is a fixture to test strength 
of welded joints. It can be tooled to test 
small parts such as thermal elements, con 
tacts and other electrical and mechanical 
components. Pull shear tests, both destruc 
tive and non-destructive, can be accom 
modated. Two models are available to han 
dle tests from grams to over 100 lb. Torque 
wrench is used as measuring element. P. 
A, Sturtevant Co. 

Cirele No. 109 


Temperature indicators 


THERMOCOLOR comes in a variety of tem 
perature-indicating pigments which change 
their original color when certain tempera- 
tures are reached. Material adheres to all 
types of metals, glass, brickwork, insulat 
ing and ceramic materials. It indicates 


temperatures over a range of 104 F to 
2,912 F. Several thermocolor brands under 
go one color change, while others undergo 
many changes. Temperature testing code 
is used with multi-color pigments, Powders 
are said to neither deteriorate nor decrease 
in accuracy over any period of time. Cur- 
tiss-Wright Corp., Princeton Div. 
Circle No. 110 


Liquid aluminum 


Devcon F-2 is a liquid aluminum material 
that can be cast without heat or pressure. 
It has 20,000 psi compression strength. 
Material bonds aluminum, steel, bronze, 
wood, ceramic and other material to them 
selves and each other. Devcon is said to 
be non-shrinking and non-expanding and 
abrasion resistant. It can be used to make 
inexpensive but durable core boxes, pat 
terns, matchplates, jigs, fixtures, ete. Dev- 
con Corp, 


Cirele No. 111 


Carbide powders 


MIKROCARBIDE includes complete line of 
carbide powders for hardfacing, abrasives, 
diamond settings, oil field tools, plastic 
dies and other applications where a wear- 
resistant material is needed. Hardness of 
the powders, composed primarily of sin- 
tered tungsten carbide, with small amounts 
of titanium and tantalum carbides in a 
cobalt binder for extra toughness, aver- 
ages 91.5 Rockwell “A”. Powders are avail- 
able in bulk from 3 to 325 mesh. Shwayder 
Chemical Metallurgy Corp. 
Circle No. 112 


Time recorder 


Mettmme Arc Time Recorder calculates 
incentive rates, It can be used to record 
arc time down to tenths-of-a-minute for 
Arcair operations. Unit records precise 
amount of time involved in any welding 
or gouging job, says manufacturer. Arcair 
Co. 


Circle No. 113 


Horizontal grinder 


PortaBLe horizontal pneumatic grinders 
can be used for weld dressing, buffing and 
wire wheel work. Models come in various 
sizes with speeds ranging from 3,100 to 
12,000 rpm. Wheel sizes range from 3 
to 8 in. in diameter. Lever, straight and 
grip-type handles may be had. Thomas 
C. Wilson Inc. 
Cirele No. 114 


Revolutionary Zexare Enables High Speed 
in Tractor Roller Rebuilding 


Here is the new erate MS-8 Automatic Twin Head Roller and Idler 
Welder and Positioner that mounts 8 rollers at a time. Hydraulic 
indexing enables virtually a continuous automatic welding operation. 
Twin heads build up both sides of roller simultaneously. 


(Pictured Above) A complete Rexare installation 
Detroit, 


at Michigan Tractor & Machinery Co., 
Michigan. 
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Factory engineer trains your operator, assuring excellent results from 
the very beginning of welding operations, at no additional cost. 








SEE LIVE DEMONSTRATIONS OF THIS Keraze MS-8 AND THE 


Rezare AUTOMATIC FLUX CIRCULATING UNIT AT CHICAGO 
AWS SHOW, APRIL 7, 8, 9, BOOTH 433. 





Phone, Wire or wrife today for complete information about this revo- 


lutionary profit-maker. 


Manufactured by 


THE SIGHT FEED GENERATOR COMPANY 


SALES OFFICES AND FACTORY, WEST ALEXANDRIA, OHIO, U.S.A. 
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NEWS e*eee e from page 8 


cranes during the construction of 
its Ravenswood, W. Va., sheet, plate 
and foil plant, in 1956. At that time 
27 aluminum cranes were used, 

Harnischfeger has had an _ over- 
head crane with welded aluminum 
components in operation and under 
test for two years. 

Increased capacity without costly 
modifications of existing craneways 
and supports at Portsmouth is one 
of the major advantages of the alum- 
inum cranes. In most cases, capacity 
can be increased from 25 to 30% 
over comparable steel cranes without 
increasing wheel loads. The Ports- 
mouth aluminum cranes will have a 
15-ton capacity, compared to only 20 
tons possible with steel units. 


Superior Propane buys 
H. May business 


Superior Propane Ltd., Toronto, 
has acquired the propane business of 
H. May Ltd., St. Therese, Quebec. 
Acquisition includes May’s propone 
storage equipment, tanks and regu- 
lating equipment. 


Ohio State to hold summer 
welding engineering course 


The Department of Welding Engi- 
neering at The Ohio State University, 
Columbus, will conduct a summer 
course on the Fundamentals of Weld- 
ing Engineering from June 15 to 26. 

The course will deal with all basic 
types of welding processes. Empha- 
sis will be placed on the inter-rela- 
tionships of the welding process, 


AUGUSTINE, Elmer and Valdimar Franco of Mexico City, left to 
right, are shown with E. Ortenstone and J. E. Smith, executive vice 
president of Smith Welding Equipment Corp., Minneapolis. Brothers 
were sent to Smith so they could learn their father's trade. Fernan- 
do Franco owns Compania Mexicana de Soldadura Autogena, 
S. A., a welding equipment distributorship. Brothers are engineer- 


ing students at University of Mexico. 
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product design, production tech- 
niques and product quality. 

Instructional staff for the course 
will include Prof. R. B. McCauley, 
chairman of the Department of Weld- 
ing Engineering; Dr. R. C. McMas- 
ter, professor of welding engineering; 
and W. L. Green, instructor of weld- 
ing engineering, and course super- 
visor. 

Registration deadline for the 
course is June 8. Tuition is $150. 
No prerequisite training or experi- 
ence is required. 


Mathieson research center 
nears completion 


The $4,000,000 metallurgical re- 
search center being built by Olin 
Mathieson Chemical Corp. at New 
Haven, Conn., is expected to be com- 
pleted by the middle of this year. 

The Metals Research Laboratories 
will include a special fusion welding 
department, and will service the cor- 
poration’s metals division. 


Automatic Welding 
opens training center 


Automatic Welding Co., Waukesha, 
Wis., has opened a school for teach- 
ing the theory, techniques and meth- 
ods of hardfacing and resurfacing 
using automatic welding processes. 

Students are taught to resurface 
rollers, idlers, tracks and wheels, and 
how to hardface shafts and other 
equipment. Instruction is also given 
on the machining necessary to main- 
tain original specifications after re- 
pair work is done. 

A new building was erected to 
house the school. 


Netherlands plant planned 
by High Voltage Corp. 

High Voltage Engineering Corp., 
Burlington, Mass., is making plans 
to build a manufacturing plant at 
Amersfoort, The Netherlands, accord- 
ing to president Denis M. Robinson. 

Locating manufacturing, sales and 
service facilities in Amersfoort will 
enable the company to provide addi- 
tional services to present installa- 
tions in Europe, the Near East and 
Africa. 

The company manufactures radia- 
tion-producing particle accelerators. 


Helex Co. to extract 
helium from natural gas 


The Helex Co. has been formed 
by Northern Natural Gas Co., Oma- 
ha, and Air Products Inc., Allentown, 
to extract helium from natural gas. 

The new corporation will build a 
$13,500,000 extraction and purifica- 
tion plant near Sunray, Tex. The 
plant will be able to process 120,000,- 
000 cu ft of natural gas daily. This 
will bring a yield of 260,000,000 cu 
ft of helium a year. 


RCA to service Gulton 
ultrasonic equipment 


RCA Service Co., Camden, N. J., 
has been contracted by Gulton In- 
dustries Inc., Metuchen, N. J., to 
service all industrial and medical 
ultrasonic equipment manufactured 
and sold by Gulton’s Vibro-Ceramic 
Div., which produces the Glennite 
line. 


SCIENCE-in-industry program is conducted annually in Louisville 
to show high school teachers applications of scientific principles. 
Tube Turns of Louisville participates in program. Here, group 
watches as sample of metal, held in upper part of machine at 
left, is pulled apart to determine yield point and tensile strength. 
Data is compared to industry standards of material used in pro- 


duction of welding fittings and flanges for industrial piping. 
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FITE RITE 
BLANKET 


Split-Second 
fire Ptotection 
in the 


...made of J-M Asbestos 
Cloth by prominent 
Chicago manufacturer 





| 


@ Here’s an excellent unit for on-the-spot | 


handling of fires—the Fite Rite Blanket in 
the flip-open case for split-second protec- 
tion of equipment and personnel. Made of 
Johns-Manville Asbestos Cloth—in com- 


mercial and Underwriters’ grades to AAA | 


—the Fite Rite Blanket is produced by 
Cotton Goods Mfg. Co., 216 N. Clinton 
St., Chicago, Ill. Standard blankets and 


| 
| 


| 


curtains made of J-M Asbestos Cloth are | 


also included in the Fite Rite Line. 
Fabricators of top-quality clothing, cur- 
tains, and other protective materials offer 
J-M Asbestos Cloth in the forms that are 
most practical in your operation. For the 
name of your local distributors and fabri- 
cators of products made of J-M Asbestos 
—or for free booklet TX-2A—write 


Johns-Manville, Box 14, New York % “ap 
16. In Canada, Port Credit, Ont. JM | 
Johns-Manville 
Asbestos Textiles 


| 
Ss 
Pye 
+ 


A 


| 
| 





HEAT sink method of protecting delicate 
electronic components from damage during 
soldering was developed by Boeing Air- 
plane Co. Water-saturated clamps, shown 
at right of soldering iron, protect compo- 
nents. Below, closeup of ordinary felt-lined 
clamps which are used in process, Clamp 
is attached to lead wire between soldered 
joint and component. Water evaporation 
dissipates heat which travels along lead 
wire from soldered joints. 








Rolled Alloys to have 
Detroit factory 


Rolled Alloys Inc., distributor of 
heat resistant alloy steels, will build 
a new plant on land purchased from 
Packard properties in Detroit, 

The new plant will cover 43,000 
sq ft of floor space, and will have 
two 10-ton cranes operating in an 
open bay 60 by 324 ft. The plant will 
be equipped with the latest materials 
handling facilities and cutting equip- 
ment. 

The firm is planning a nationwide 
expansion program, but will retain 
its main headquarters in Detroit. 


Solar integrates 
Des Moines operations 


The Des Moines, Ia., operations of 
Solar Aircraft Co., San Diego, have 
been established as a fully integrated 
division of the company. Bruce A. 
Willsey is vice president and general 
manager of the new division. 

Along with aircraft and missile 
business, some industrial fields re- 
quiring precision metalworking skills 
and advanced engineering will be 
entered by the Des Moines division. 


Shipment of radioisotopes 
for peace increased in 1958 


The Atomic Energy Commission 
recently announced that the amount 
of radioisotopes shipped from its 
Oak Ridge National Laboratory for 
use in peaceful applications of nu- 
clear energy increased 37% during 
1958. 


Stanford Institute 
broadens missile research 

Stanford Research Institute, Menlo 
Park, Calif., is broadening its pro- 
gram of research on high tempera- 
ture materials for use in missiles. 
Heading the expanded program is 
Dr. Oliver Preston, who has special- 
ized in strengthening metals by add- 
ing particles of stable compounds. 

To aid the new research a large 
plasma generator has been installed. 
It will be used to study the behavior 
of new metals and refractory com- 
pounds with melting points above 
6,000 F. (See “Plasma heat—newest 
addition to welding’s product lineup,” 
Feb., p. 50.) 

Also joining the staff is Dr. H. 
Desy who will be engaged in funda- 
mental metallurgy research on factors 
which control the strength of metals 
and alloys. 


Kennecott building 
Baltimore plant 


Ground has been cleared and pre- 
liminary construction work has started 
on Kennecott Refining Corp.’s 16,500- 
ton-per-month electrolytic copper re- 
finery located near Baltimore. 

The entire refinery is being engi- 
neered and built by the M. W. Kel- 
logg Co., New York City, from Ken- 


necott’s project design. 


NCG making cutting 
machine for shipbuilders 


National Cylinder Gas Div. of 
Chemetron Corp., Chicago, is manu- 
facturing a fully automatic plate 
flame-cutting machine that is ex- 
pected to cut the cost of preparing 
patterns and cutting the huge steel 
plates needed in ship construction. 

The first unit, known as the NCG 
Lumotrace cutting machine, is ex- 
pected to be completed in June. The 
machine uses the Lumatrax principle 
of electronic tracing developed by 
Canadian Westinghouse. (“‘Electro- 
nic tracing: Cost-saver for flame-cut- 
ting,” p. 56, Feb., 1959.) 

The machine shape-cuts steel plate 
by having an electronic centerline 
follower move over a reduced-scale 
photographic image of the shapes to 
be cut. 
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US Steel to build 


two southern warehouses 


United States Steel Supply Div., 
Chicago, is building two steel ware- 
houses, one in Memphis, and one in 
Texas between Dallas and Ft. Worth. 

The steel-clad, one-story structures 
are expected to be completed this 
year. Both facilities will offer a full 
line of steel and aluminum, and com- 
plete strapping service. 


A. O. Smith opens southern 
product service center 


A. O. Smith Corp., Milwaukee, 
has opened a southeast branch prod- 
uct service building at 754 Miami 
Circle NE, Atlanta. Manager of the 
branch is J. A. Snyder. 

The building, located in the Pied- 
mont-Southern Industry Center, han- 
dies product service for Georgia, 
Mississippi, Tennessee, North and 
South Carolina, Alabama and Flori- 
da. 

Also housed in the new building 
are the district sales offices for the 
company’s Permaglas division, with 
F. K. Toney sales manager, and the 
area sales offices for Smith-Erie divi- 
sion, with O. E. Reedy sales manager. 
The company’s welding products 
sales representative, J. P. Thomas, 
also headquarters in the building. 


HERBERT C. WILSON, left, of Pacific Re- 
gion, is about to use cutting torch as E. J. 
Vogel, technical sales director looks on. 
James E. Scott, of Seattle, prepares to 
make practice weld. Picture was taken in 
laboratory specially constructed for semi- 
nar on compressed gases held by General 
Dynamics Liquid Carbonic Div. for its field 
engineers. 


Liquid Carbonic conducts 
compressed gases seminar 


An engineering seminar on com- 
pressed gases was recently conducted 
for the field engineers and salesmen 
of General Dynamics Liquid Car- 
bonic Div. at the company’s Chicago 
plant, 4400 W. 45th St. Edward J. 
Vogel, technical sales director, headed 
the seminar. 

Approximately half of the com- 
pany’s field engineers and salesmen 
enrolled in the course. A laboratory 
was specially constructed so partici- 
pants could study the actual use of 
welding and cutting apparatus. 

Other phases of the seminar cov- 
ered new applications of liquefied 
gases, physical properties of gases, 
technical servicing of welding equip- 
ment, functions and design of regu- 
lators, industrial piping and com- 
pressed gas economics. 





Tool engineer can help 
reduce honeycomb cost 

Frank J. Filippi, project liaison 
engineer, Solar Aircraft Co., San 
Diego, presented a paper at the 
American Society of Tool Engineers 
Western Tool Show in Los Angeles, 
that said the tool engineer can help 
reduce the cost of producing honey- 
comb sandwich structures. 


His paper, “Honeycomb sandwich 
fixtures at 2,000 F,” explained the 
designer’s role in the design and op- 
eration of tools and fixtures used 
in brazing. Filippi said that even in 
limited production tools and fixtures 
can be simplified, combined or elim- 
inated in the fabrication of brazed 
honeycomb structures to reduce their 
cost, 
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looking for precision? 
reliability ? 
mobility ? 


(in the resistance welding of light-gauge metals, .0003 to .080 inches) 


Find it at VACUUM TUBE PRODUCTS 
BOOTH 325 THE WELDING SHOW 


NEW mobile welder for stainless steel foils 
and other hard-to-weld materials. 


NEW light-weight tweezer handpiece, 
with controlled pressure from 12 to 25 psi. 


NEW storage flux welder for tungsten and molybdenum; 
preset pressures from ‘2 to 75 psi. 


NEW combination control with fractional cycle timer; 
four secondary windings for multiple-unit operation. 


T VACUUM TUBE PRODUCTS 
P a division of Hughes Aircraft Co. 


OCEANSIDE, CALIFORNIA 





SOLDERING PROBLEM? 


Stainless to aluminum 7? 
Fe ULUTaetialelesm com ete) o) ol —) ats 
Gast iron to steel? 


BOEING 707 Landing Gear Harness 


You get high strength with 
ALL-STATE special solders 


Braided stainless steel wire and flexible conduit 
had to be joined to cast fittings. Brazing burned 
the fine wire. ALL-STATE had a special solder 
which solved the problem. (See #430, below.) 


#7 Special solder for cast iron 450-600°F. Withstands 1000 psi P. 


#37 Developed for joining aluminum with soldering iron at low 450°F. Good color 
match and corrosion resistance. Also joins dissimilar metals. 1000 psi P. 


#39 Special solder to join all types of aluminum for both build-up (450°F) and 
capillary flow (650°F) — with or without flux. 8000 psi T 

#55 Newly developed aluminum 

psi T. All aluminums. 


#105 Special medium temperature alloy for both ferrous and non-ferrous metals 


(640-740°F ) —to 25,000 psi T 


#107 The finest made to join aluminum to steel, copper and brass—or to each 
other (480-600°F ) — to 25,000 psi T. 


#430 NO LEAD, NO ZINC or CADMIUM — develops tensile strengths of 10,000 


to 28,000 psi on stainless and dissimilar metals. For soldering iron at a 
low 430°F. 


Send for ALL-STATE Instruction Manual. 
gira Distributor Stocked, convenient to buy. Economical to use 
we PALL STATE WELDING ALLOYS CO., INC., White Plains, N. Y. 


Call WHite Plains 8-4646 or write for nearest distributor 


“rubbon” ® solder — NO FLUX — 705°F — 20,000 


DRUBBON is a registered trade name. 





These famous Frommelt products now 
available with ““RAY-FOIL . . . a new glass 
base foil cloth designed for greater heat pro- 
tection... longer life... lower maintenance ! 


PORTO-SCREEN kits in 2 or more sec- SPA-FLA flexible screens that ‘form 
tions. Self-standing, portable, light- around the job.” Lightweight, 
weight. Perfect for welding screens, portable, long lasting. Roll up com- 
partitions, safety shields, windbreaks, pactly for storage. UL approved. Other 
etc. Other Fabrics available. Fabrics available. 


PROTECTIVE CURTAINS shield work- PROTECTIVE GARMENTS afford wear- 
ers from radiant heat, speed mainten- er compiete protection from high radi- 
ance, cut costs on repair jobs. Easy to ant heat. Lightweight, ventilated, 
handle and use. Steel roller frames tailored to fit. With RAY-FOIL back 
available or front, sleeves, or hood. 





on display at the 
WELDING SHOW 
Booth 805 


FROMMELT INDUSTRIES 
DUBUQUE, IOWA wai 
Phone 2-3600 








WILLIAM Haile, right, president of Linde 
Co., presents certificate to Clark V. Howell, 
200th graduate of company’s distributor 
training school conducted at Speedway fac- 
tory. Howell, manager of Tri-City Welding 
Supply, Bay City, Mich., completed five 
days of sessions on oxyacetylene and Tig 
welding, and medical oxygen equipment. 
W. B. Browning, coordinator of training, 
looks on. 


Haile says oxygen production 
to exceed 80 billion cu ft 


William M. Haile, president of 
Linde Co., New York City, says oxy- 
gen production in the United States 
will exceed 80 billion cu ft in 1959 

an increase of approximately 20 
billion cu ft over 1958’s output. 

Haile, speaking to a group of dis- 
tributor salesmen at a training course 
conducted at the company’s Speed- 
way factory and laboratory, also pre- 
dicted welding distributors will han- 
dle more oxygen business and other 
products in 1959 than in 1958. 

During his talk, Haile traced 
Linde’s 52-year history, the develop- 
ment of oxygen distribution, and 
told how the welding supply dis- 
tributor evolved. 

He said, “The growth of the weld- 
ing industry has been a phenomenon 
of the 20th century.” 


Quality control convention 
in Cleveland, May 25 to 27 


The All Industry Production and 
Quality Control Exposition and the 
13th annual convention sponsored by 
the American Society for Quality 
Control will be staged in Cleveland’s 
Public Hall, May 25 to 27. 

Taking part in the convention and 
exposition will be the armed forces 
of the United States. The latest mis- 
siles will be on display and key men 
from bases across the nation will be 
on hand. 

Sessions will be held on military 
progress in quality control for 1958, 
new developments in military food 
inspection, missiles and outer space. 
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Superweld acquires stock 


of Western Carbide Corp. 


Superweld Corp., North Hollywood, 
Calif., has acquired the outstanding 
stock of Western Carbide Corp. Hoyt 
Todd, former vice president and chief 
metallurgist of Western Carbide, will 
be associated with Superweld. 

Western Carbide specializes in 
manufacturing hardfacing alloys and 
has been granted several patents in 
the metallurgical processing field. 
Superweld, a metal treating firm, is 
currently doing research work in the 
missile and aircraft fields. 


New alloy may have 
missile, aircraft use 


National Research Corp., Cam- 
bridge, Mass., has developed a new 
iron-aluminum-manganese alloy fam- 
ily which they say gives promise of 
eventually producing a low-cost, high- 
temperature alloy without use of 
strategic stockpile metals. 

The firm says the new light weight 
alloys have good cold workability, 
high temperature strength and oxida- 
tion resistance—desirable qualities 
for missile, aircraft or automotive 
industry use. 

Company officials say, however, 
that before the alloys are of real 
value to these industries more de- 
velopment is needed to achieve opti- 
mum composition. 


Pullman-Standard offers 
‘ar-conditioning program 


Pullman-Standard Car Mfg. Co., 
Chicago, has developed a program 
that will allow railroads to obtain 
like-new passenger cars at one-third 
the cost of new equipment. 

The re-manufacturing program has 
already been tried by North Western 
Railway Co., who is using 25 re-con- 
ditioned cars. The program uses plas- 
tics and other low cost materials that 
require little maintenance 


New company to supply 
foreign products 


Materials for Electronics Inc. will 
make available to the industry spe- 
cial-purpose chemicals, metals, ce- 
ramics, minerals and components. 
The company will headquarter in Ja- 
maica, N. Y. 

President of the firm is M. J. 
Rafale, former head of the Chem- 
istry Section, Product Development 
Laboratories, Sylvania Electric Prod- 
ucts Inc. Rafale says the company 
will supply its customers with prod- 
ucts made in six foreign countries. 
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MERRILL © BROTHERS 
MATERIAL HANDLING DEVICES 


MERRILL-Volz DROP FORGED 
LIFTING CLAMP FOR SAFETY 


Pee 
{ 





@ Safety Factor—5 to | @ All operating parts re- 
© Factory tested at triple placeable when worn. 
rated capacity. @ Swinging or jerking 
@ Will lift from hori- loads will not affect 
zontal or vertical posi- grip. 
tion. 


@ Cam and Pads of case 


@ Useful for positioning 
hardened tool steel. 


in welding operations. 


The HEAVIER the LOAD eee the TIGHTER the GRIP! 


A ee oe oe OM 


56-81 ARNOLD AVE., MASPETH, N.Y. 











f YOU haven't yet read the interesting facts 
about the newest advancements in acetylene 
cylinder manufacture -- let us mail you this en- 
lightening folder on the Coyne 92. And, when 
you visit the AWS show, let us tell you more. 
Weill be in booth 912. 


For your folder, NOW, write to COYN E 


224 Ryan Way, So. San Francisco, Calif. © 155 W. Bodley Ave., Memphis, Tenn. 
3800 Springdale Ave., Glenview, Ii. © 24 Commerce Street, Newark, NJ. 











ALLEN’S 


HEAVY DUTY 


PUNCH PRESSES 


Powerful 
Dependable and Economical 
Fully Guaranteed 
Moderate = Price 


ee your Supply Dealer 
Hundreds of Different - write for Catalog giv- 


ing complete informa- 
Model Combinations tion, specifications and 


prices on our line of 
1 to 12 Ton Capacities freayy Duty Punch 


Presses. 
Thousands in use the World over 


a 


ai 





‘2 
a 


ALVA ALLEN INDUSTRIES Dept. WE Clinton, Mo. 














FREE ASH TRAY TO VISITORS 
Booth 903 
AWS Show April 7, 8, 9 


RIDING HI 


WITH 


HI-AMP 


ELECTRODE HOLDERS 


Ask your welding supply 
dealer or write for addi- 
tional information. 


LENCO. inc. 


JACKSON, MISSOURI 








Sylvania adapts sarong 
for tube purposes 


Sylvania Electric Products Inc., 
New York City, has developed a way 
to coat the cathode of a tube to as- 
sure stable tube characteristics and 
lengthen tube life. The new coating, 
Sarong, is so named because it is a 
tight-fitting film that is wrapped 
around the cathode rather than 
sprayed on. 

The cathode coating will be used 
in all types of electron equipment 
including television receivers, com- 
munications and processing equip- 
ment and electron systems for na- 
tional defense. 

Use of Sarong will result in maxi- 
mum uniformity of the cathode cov- 
ering. When spraying a liquid coat- 
ing its thickness and distribution 
are not always uniform, thus varying 
the electron omission efficiency of 
the cathode. Sarong will assure a uni- 
form coating, says Sylvania. 


Burns & Roe to design 
Pan American buildings 


A welding shop will be included in 
the new Pan American World Air- 
ways jet engine overhaul building 
to be built at New York International 
Airport under the supervision of 
Burns & Roe Inc., New York City 
engineers and constructors. 

The 160 ft wide, 330 ft long build- 
ing will also house machine plating, 
assembling and disassembling shops, 
offices and a small-parts storage area. 
The facility will be of steel and 
curtain wall construction, with a glass 
exterior and blue spandrel panels. 

Another building, for testing jet 
engines after they have gone through 
the overhaul facility, will be a basic 
concrete, structure. 


They went thataway 


UNUSUAL metal grain structure of a ni- 
trided zirconium crystal bar sample was 
discovered by scientists during routine ex- 
amination at Bettis atomic power division, 
operated by Westinghouse Electric Corp. 
for the Atomic Energy Commission. Spe- 
cific set of conditions that produced forma- 
tion were intended to add 4% nitrogen to 
25-gram sample in 3-in. tube furnace. 
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Hobart issues film 
on electrode coatings 


Hobart Bros. Co., Troy, O., has is- 
sued a 16-mm sound movie covering 
the steps involved in mining min- 


erals from the sea sands of Florida CARBON 


for electrode coatings. 


“From sea sands to better weld- LDER go 
ing,” is available for loan, free of Ww. 


charge, from Hobart Bros. Co. 


Connecticut adopts for all fypes 
part of AWS standard and makes of 


The Bureau of Industrial Hygiene ° s 
of the Connecticut Department of welding equipment 
Health recently reproduced a section 
of the American Welding Society 
standard, “Safety in welding and cut- Reerything you need 
ting,” for distribution in the state. from one source, with one 

Section 8 of the standard deals responsibility. The fast, economical way 
with fumes and similar air contamin- to order. Catalog gives complete specifications, 
ants that may be given off during Pera numbers, scaled drawings, etc. 
certain welding and cutting opera- ; a ; 
P 5 copy today. 
pe Write for your free copy y 





WHOLESALERS: 
New welding process Some Distributorships still open. 
saves money, metal Write for information. 


Pager napoli Jy BECKER BROTHERS CARBON CO. 


3436 SO. LARAMIE AVE + CICERO 50, ILLINOIS 








firm $70,000 on a single automotive 
stamping in one year. This is the 
claim of Precision Welder and Flex- 
opress Corp., Cincinnati, who de- 
veloped the process. The process in- 
volves welding odd-shaped off-fall 
into usable-size sheets on patented 
foil-butt-seam welding machines built 
by Precision. 

The company says 39% of all sheet 
metal used in the automotive indus- 
try ends up in scrap, and much of 
this is not used. The new method 
takes otherwise discarded scraps and 
makes them into usable sheets. H&M 

Foil welding is said to produce ACCESSORIES 
oa Swern ae Shape Cutter SCORES AGAIN ON $160 MICLION TEXAS-FLORIDA GAS LINE 
Fe aad ce eeia ne H &M’s Handle Bevels on 2600-Mile System 
< qpesde up er pt eee The longest pipe line now under construction, 
Flexible Shaft McAllen, Texas to Miami, Florida, is being laid with 
US Steel producing alin Sent oe wag» a Mag eae and senate - Aone 
sist chines. The ine includes seven machi 
ope o 4 “ ings wee aa handle pipe of 142” to 36” Pyro tom aang mee 

wXtra large, heavy rolled ste shoe gear construction o achines allows 
plates for construction of Navy ships Hooks © Clamps them = be slipped easily over any section of pipe 
are being produced by the Home- for fast cutting and beveling at any desired angle. 
stead District Works of US Steel On the line, in the yard, or in the shop, H&M 
Corp., in Homestead, Pa. Pipe Cutting and Beveling Machines can help put 
__ The alloy plates, weighing nearly more profit into your pipe cutting operations. Write 
tg Le og: rolled Pk Mas for illustrated catalog and specification sheets on 
plate mill. Lhey are made in the large lete H&M line. 
oe to reduce the joining operations pertained . 
needed to construct a ship’s hull. 

After the plates are made and 
tested by the Navy to determine their PIPE BEVELING MACHINE COMPANY 
yrotective and structural stren 
i are flame cut to the exact a SO Ta ee — 


specified by the Navy. TULSA, OKLAHOMA 





Patent applied for = 


Out-of-Round 
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What will they 


Preview some startling 
new ideas on display 
in Booth No. 122-— 
Chicago international 
Ampitheatre, April 7-9. 


Through research && .@ better way 


RPO RAT > N 
WELDING PRODUCTS DIVISION 
Milwaukee 1, Wisconsin 





A Complete Sheet Metal Shop in One Machine 


PULLMAX 


DOES ALL OF THESE OPERATIONS 


CIRCLE DISHING BEADING 
CUTTING 


ae 


STRAIGHT CUTTING 


INSIDE SQUARE CUTTING LOUVER CUTTING 





- 





JOGGLING IRREGULAR 
OR OFFSETTING OR FREEHAND 


4G 


SLOT CUTTING FLANGING NIBBLING 


* CUTS MILD STEEL UP TO "'/;,” 


The one machine that’s sure to save 
time, labor and material when you 
work sheet or plate. Eliminates ex- 
pensive die costs—easy to operate. 27 write for « demonstra: 
sizes to choose from. tion right in your plant. 
16 M. M, SOUND FILM AVAILABLE 
Write for free catalog on Metalworking ideas. 


AMERICAN PULLMAX CO., INC. 


2485 N. Sheffield Avenue . Chicago 14, Illinois 





Airline Welding awarded 
$47,000 in contracts 


Airline Welding & Engineering Co., 
Hawthorne, Calif., has been awarded 
$47,000 in contracts for the design 
and construction of complete pre- 
cision welding facilities for the manu- 
facture of critical underwater ord- 
nance devices, 

The Naval Ordnance Test Station, 
Pasadena, Calif., awarded the firm 
a $25,000 contract for producing 
universal longitudinal and circum- 
ferential weld positioners and a weld 
roll planisher. Westinghouse Electric 
Corp., Baltimore, awarded Airline a 
$22,000 contract for design and con- 
struction of a specialized welding fa- 
cility for fabricating aluminum un- 
derwater missiles. 


Dip brazing facility 
built by Metalcraft 


Meridian Metalcraft Inc., Whittier, 
Calif., has recently opened an alumi- 
num dip-brazing facility for quantity 
production of aluminum assemblies, 
including the large sizes used in air- 
craft and missile construction. 

Production equipment is enclosed 
in a 2,400-sq-ft concrete building 
along with the 45-cu-ft brazing tank. 
‘The main tank is 36 ft wide and 60 


ENGINEER of Babcock & Wilcox Co.'s 
Atomic Energy Div., Lynchburg, Va., makes 
adjustment on largest of six-man robot 
"team" being developed to do mainte- 
nance and repair work in radioactive 
areas. Three-armed, three-ton mechanical 
monster stands 8 ft tall. It can thread pipe, 
and lift a 1,000 Ib object 15 ft in air. Tele- 
vision camera, at left, will provide robot's 
human master with a clear view as robot 
performs. When completed, robot team 
will include pipe cutter, pipe welder that 
can make a high-integrity 6-in. weld in 30 
seconds, tow truck, and 50-ton capacity 
crane, in addition to unit shown. All will 
be ultrasonically controlled from a shielded 
master brain control console. 
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Chicago finance company 
offers long-term loans 


Commercial Discount Corp., Chi- 
cago, plans to inaugurate a program 
which will offer long-term (5-year) 
capital financing to growth corpora- 
tions in the welding industry. 

Sidney Feuchtwanger, president of 
the company, says the program will 
differ from bank loans in that the 
term is longer than any short-term 
commitment would allow. He adds 
that the new setup would involve no 
share of ownership of profits in the 
growth company, or voice in its man- 
agement. 

The new program will allow a 
minimum loan of $100,000 and a 
maximum loan of $1,000,000 to any 


one company. 


New technique allows 
molybdenum spot welding 


High strength sandwich  struc- 
tures for prototype applications are 
being fabricated by spot welding 
molybdenum sheets using a technique 
developed by T. R. Finn & Co., Inc., 
Hawthorne, N. J. 

The new method produces a spot 
by fusing only the molybdenum in 
the immediate vicinity where the 
lapped sheets contact. Less than half 
the original sheet is affected by the 
weld, allowing the remaining material 
to retain most of its properties. 


Thermographs used 
in honeycomb inspection 


Experimental work done by Martin 
Co.’s Materials Engineering Div., Bal- 
timore, indicates thermographs may 
be an accurate way to detect flaws 
hidden beneath skin of composite 
panels. 

Dr. Samuel Katzoff developed the 
flow visualization technique which 
produces thermographs. A specimen’s 
top surface is coated with an oil film 
and infrared heat is applied under- 
neath. The heat traveling upward 
along the most conductive path dis- 
places the surface film in a pattern 
that reflects the arrangement of the 
conductive material. 

When applied to composite panels, 
the heat is conducted by the honey- 
comb core so the temperature pattern 
appearing on the top skin is a picture 
of the honeycomb core where it is 
joined to the skin. 

Thermographs show irregularities 
in cell patterns, excess accumulation 
of brazing material at junctions and 
the intimacy of the core-to-skin con- 
tact. The specimen can be interpreted 
or photographed for later inspection. 
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‘BMABB-AHIBT* 


(see translation below) 


Precision 

Ruggedness 

Flexibility 

Long Life 

Electronic Drive 
Minimum Deflection 
Flame Hardened V-Ways 
Double Chain Lift 
Dynamic Braking 
Complete Automation 


Welding Head Manipulator, CB 
12 x 12 SP (left) provides 12’ 
motorized vertical adjustment 
(3’ to 15’), variable speed ram 
travel of 12’ and easy manual 
rotation of 360°. Manipulator, 
Generators and Flux Recovery 
Equipment travel on heavy 
duty carriage—variable speed 
motorized. Complete control 
of all Manipulator movements 
plus welding control in small 
pendant. 


* Better Manipulators Are Being Built And Herrick Is Building Them* 
LOW IN COST (WRITE FOR NEW PORTFOLIO) HIGH IN QUALITY 


C. B. HERRICK wre. corr. 


2000 CENTER ST., CLEVELAND 13, OHIO 

















NATIONAL CARBIDE — 


HIGHEST 
QUALITY 


DUST FREE (ewe 


DEPENDABLE 
SUPPLY 


Write for the name and address 
of the NATIONAL CARBIDE supplier nearest you. 


National Carbide Company 


A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 
GENERAL OFFICES: 150 EAST 42ND STREET, NEW YORK 17, N. Y. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT 


123 








Metal joining courses 


T i , L s in session at Stevens 
vile Two metal joining courses are 
among five new courses now being 
® and they An! taught by the Industries Training 
= 


School of Stevens Institute of Tech- 
nology, Hoboken, N. J. The courses, 

The bright and shiny look of the new Tuffaloy which. started in ~rh atin will last 
spotwelding tips is due to a process that practically Pe peers be : 
eliminates oxidation. More than that, it reflects the i ee ‘. ee 
deep-down quality built into these tips and into all The two metal joining courses are 
Tuffaloy products. for light and heavy assembly work. 

What you want in these tips is highest conductivity The light assembly course is cover- 
and resistance to deformation. Tuffaloy provides this | ing soldering, brazing and resistance 
by the most modern manufacturing methods, and by welding of light gage wire and sheets. 
constant scientific quality control all the way: alloying The heavy assembly course covers 
of pure copper, semi-continuous billet casting, bar some of the same processes het te 
extrusion and salt bath heat treating. hse: a Si 

concentrating on the various types of 
Vp arc welding. Weld testing of elec- 
trodes available and welding equip- 
ment now used in industry are being 
discussed. 

And in converting this high-quality bar stock to | = gy are being pomeeeaes 
welding tips, Tuffaloy insures conformity to all stand- NY MORRC S700 man, meta . ies 
ard dimensions. Before shipment all tips must pass engineer, Lamp Div., Westinghouse 
inspection by gage for uniformity in length, Morse Electric Corp., Bloomfield, N. J. 
taper, and the outline of the point. 


Tuffaloy resistance welding alloy products are widely available through Airco and USS building blooming 
Tuffaloy representatives. Call on them for SPOTWELDING TIPS (Standard, ‘Tuffcap’, | * 
Cold-Bent, and Special), Holders and Adapters, BAR STOCK, FORGINGS, SEAM and structural mill 


WELDING WHEELS, and all other welding alloy needs. Ask for Catalog and Price List. The United States Steel Corp., is 


Air RepucTION SALES COMPANY constructing a blooming and struc- 
A Division of Air Reduction Co., Inc. tural mill at its south works in 
150 East 42nd Street, New York 17, N.Y. Chicago. The mill will produce stand- 
| ard structural and lightweight wide 
flange beams. 



































pe if - — | A blooming mill for primary op- 
IT’S NEW: IT'S HANDY 


erations, preheating furnaces, a sec- 
IT'S HERE fi 


“ ondary or breakdown mill and a 
IT'S ECONOMICAL A tte Gitetetere teertere -| cross country 4-stand structural mill 

welding torch, the Argopen "B" will be included in the facility. 
NEW "ROYAL" ‘ 


HARDENING | oe easel oh Engineering services 


POWDER IN ||| seas % ey re em i sisal 
Ph : Arthur eriin, \Newark, \N. Jj., nas 
THE NEW ee te | 


' formed Automation Industries, an 
ie pot engineering design and equipment 
SHAKER CAN 4g planning firm. 
" " ‘ 3 en Berlin will also sell automatic 
Saat sg ger 3 “st welding fixtures and ram-type man- 
a ‘ao ante eg “g ipulators manufactured by C. B. Her- 
Give . — e. ae. rick Mfg. Corp., Cleveland. Berlin 
sige S m6 soles = will cover the New Jersey, Delaware, 
— ee ee egies sc eastern Pennsylvania and New York 
the work. Economical fix Cline dette 
to use. ; avi és 


3 


BO 


WERE 


Makes low-grade steel perform 4 University building 
like high-grade steel. Cs peor ye Bags md 
Enables the weldor or blacksmith ‘i Ree Oe te an ee 
to produce a finer cutting tool 


The chemistry building being con- 
without technical equipment. 


a Ba a. structed on the University of Buffalo 
. 7 

Produces a .O!l to .02 in. case A precision tool featuring micrometer me- campus, Niagara Falls, has been of- 
depth with necessary Brinnell chanical pencil adjustment of electrode be- ficially named the Edward Acheson 

toughness on large and small yond cup end, coaxial power cable hose, Hall of Chemistry. 
low-carbon steel tool d parts 405 to 0% Inch collet, Pyrex cup, 20-empere Acheson, who died in 1931, was 

ow-carbon stee! tools and parts. rating—higher on short duty cycle. User f d f the Cock d ‘ C 
Send for sample and descriptive Net: $25.00 complete. See your dealer or oun er Oo the ar orun um 40+, 
ionlhcs || write Niagara Falls. He did extensive re- 
M ‘ ee ee search in electrochemistry and elec- 
ANTI sOnAX ‘oanpauan eo nee | The Argopen Co. trometallurgy and is credited with 
FORT WAYNE 9. INDIANA ! 207 Allen Rd. N. Syracuse 12, N. Y. many inventions and discoveries in 
; both fields. 
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Pipeline News 


The Federal Power Commission 
has granted El Paso Natural Gas Co., 
El Paso, Tex., authority to construct 
and operate facilities that will enable 
the company to acquire additional 
natural gas in Lea County, N. M. 
Cost of additional facilities is esti- 
mated at $867,000. 

Michigan Wisconsin Pipe Line Co., 
Detroit, has FPC authorization to 
construct 352.9 miles of 24-in. pipe- 
line loops and add 16,560 hp in com- 
pressor capacity. Construction will 
be in Kansas, Missouri, Iowa, IIli- 
nois and Michigan, and will cost 
$31,157,000. 

New York State Natural Gas Co., 
Pittsburgh, can build 27 miles of 
20-in. transmission line from Elk 
County to Clearfield County, Pa., 
says the FPC. Cost will be $1,538,- 
000. 

Columbia Gulf Transmission Co., 
New York City, has FPC permission 
to build 11 miles of 12-in. lateral 
supply line and other facilities, at a 
cost of $820,000. Construction will 
be in Cameron Parish, La. 

The Permian Co. was authorized 
to construct and operate facilities, at 
a cost of $3,681,000, so it can acquire 
gas from Emperor Field, Winkler 
County, Tex. Permian will build 60.9 
miles of 16-in. lateral supply line, 
11.3 miles of various diameter field 
lines and 9 meter stations. 

FPC permission has been given 
Texas Eastern Transmission Corp., 
and its subsidiary, Texas Eastern 
Penn-Jersey Transmission Corp., 
Shreveport, to build pipeline facili- 
ties at a cost of $35,138,000. Texas 
Eastern will construct 28.8 miles of 
30-in. pipeline loops, add to existing, 
and build new, compressor stations 
and build five new meter stations. 
Penn-Jersey will build 12.5 miles of 
30-in. loop. 


Distributor Appointments 


Harnischfeger Corp., Milwaukee: 
Johnson Welding Supply Co., Hart- 
ford, Conn. 

Allis-Chalmers Mfg. Co., Milwau- 
kee: National Induction Heating Co., 
Hazel Park, Mich., (distributor of 
Allis-Chalmers induction heaters). 

Kaiser Aluminum & Chemical 
Sales Inc., Oakland: Balaam Bros., 
Emeryville, Calif., (distributors of 
King Brand aluminum welding wire). 

Electric Ark Inc., Newark: John 
D. Williams Export Corp., New York, 
N. Y., (distributors of Smith-Dolan 
induction heating equipment). 

Nu-Matic Grinders Inc., Cleveland: 
Wm. N. Lowe Co., Detroit. 
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Easily Cuts 
10-Gauge Stainless 
8-Gauge Mild Steel 
3/16” Aluminum and 
All Non-Ferrous Metals. 
Without Distortion 


FENWAY 


NIBBLERS 


Will Not Bend or Curl Metal 
Lightweight Fully Portable 


Get a Free 
On The Job Demonstration 


FENWAY 
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Just had my annual medical check- 
up. (Smart move.) I’m making out 
a check to the American Cancer 
Society, right now—that’s a smart 
move, too. 


Guard your family! 
Fight cancer with 
a checkup and a check! 





AMERICAN CANCER SOCIETY 





Bigger-Better— NEW 1959 
. . « the 2nd edition is just off 
the press. Get your copy now... 


Welding 


data sheets 








This cross-indexed volume contains 
126 of the best Data Sheets appearing in 
WELDING ENGINEER in the past 15 years. 
Yet it costs only $1.40! 


See your welding supply distributor on 





| WELDING ENGINEER 
P.O. Box 28, Morton Grove, Ii. 


Please send me_ copies of the Weld- 
| ing Engineer Data Sheets. | enclose [| check 
| [] money order [) Bill me 
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| City. 

| Compony 
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About people... 


Falk Warwick 


Tage Falk, formerly chief engineer 
for Smith Welding Equipment Corp., 
Minneapolis, has been named man- 
ager of product research and devel- 
opment for the firm. A native of 
Sweden, Falk came to the United 
States in 1952, the year he joined 
Smith. 


The newly created position of as- 
sistant to the general manager 
production activities, at the Page 
Steel & Wire Div., American Chain 
& Cable Co., Inc., has been filled by 
C. Laurence Warwick, Jr. He will 
headquarter in the company’s main 
plant at Monessen, Pa. 


Joseph I. Doherty has been appointed 
manager of the Whitehead Metals 
Inc., Windsor, Conn., office and ware- 
house. 


Rankin Mfg. Co., Alhambra, Calif., 
has advanced J. H. Holcin to Eastern 
regional manager in charge of sales 
of Ranite hardfacing rods and Rano- 
matic wire. 


John N. Ludwig, Jr., has been ap- 
pointed supervisor of metallurgical 
services by International Nickel Co.., 
Inc., New York City. He was for- 
merly with the Electro Metallurgical 
Co., a division of Union Carbide 


Corp. 


New field sales manager for the Syl- 
vania Electric Products Inc. Chemi- 
cal and Metallurgical Div. is Byron 
L. Clark. He will headquarter in 


Towanda, Pa. 


Oscar H. Oberschmidt, production 
superintendent in charge of sheet 
metal, plate fabrication and equip- 
ment assembly at Baker Perkins Inc., 
Saginaw, Mich., has retired. While at 
Baker Perkins, Oberschmidt _insti- 
tuted many production welding inova- 
tions and was active in the American 
Welding Society. 


126 


> 


Pressing Omundson 
Robert W. Pressing has been ap- 
pointed general manager of the new 
products department, Linde Co., New 
York City. He was manager of Mo- 
lecular Sieves Production and Devel- 
opment. R. A. Jones has been named 
sales manager, Molecular Sieves. He 
had been manager of market develop- 
ment for the absorbent, synthetic 
crystalline zeolites. At the same time, 
Linde made four appointments on 
the west coast. The following have 
been named managers of distributor 
sales: Edward P. Miller, Los Angeles 
district; Donald H. Thorpe, San 
Francisco district; Edward W. Scott, 
Pacific Northwest district. John W. 
Dickinson has been named manager 
of electric welding engineering in the 
Pacific Northwest district, with head- 
quarters in Seattle, Wash. 


The president of the recently formed 
Cardox Div. of Chemetron Corp., 
Chicago, Roy T. Omundson, has been 
elected a vice president of Chemetron. 
He was president of Cardox Corp. fo: 
14. years before it was combined with 
the carbon dioxide activities of Na- 
tional Cylinder Gas Div. of Chem- 
etron. 


New manager at the Milwaukee dis- 
trict office of National Cylinder Gas 
Div. of Chemetron Corp., Chicago, is 
Clarence H. Reinecke, former assist- 
ant manager. He replaces A. L. Brey- 
vogel, who recently retired after 18 
years with the company. 


Fred G. Outcalt has been appointed 
sales manager, Linde Department, 
Union Carbide International Co., Div. 
of Union Carbide Corp. He was as- 
sistant manager of Linde’s electric 
welding department. Outcalt has been 
issued several patents on submerged 
are equipment and methods. 


Walter E. Stewart has been appointed 
product engineering director of the 
American Welding & Mfg. Co., War- 
ren, Ohio. 


P. A. Haythorne has been appointed 
technical director for Superweld 
Corp., North Hollywood, Calif. He 
was formerly chief engineer and 
manager of product development for 
the Aircraft Div. of Rheem Mfg. Co. 
He at one time was connected with 


P. R. Mallory Co. 


Leland P. Clemens has been appointed 
Cleveland district manager of the 
Johns-Manville Celite Div. He suc- 
ceeds R. J. Amberg, who has been 
transferred to the company’s New 
York City office to head cement addi- 
tives sales. 


Donald F. Hastings has _ been 
named district manager in Moline, 
Ill., for the Lincoln Electric Co., 
Cleveland. Donald G. Wright re- 
places Hastings as a welding engineer 
for the company in San Francisco. 


Chicago Bridge & Iron Co., Chicago, 
has transferred Richard D. Ayers to 
its Boston office, Robert L. Blandford 
to Tulsa, James T. Dunn to Philadel- 
phia and Donald F. Simons to Chica- 
go. In another move, William C. 
Roberts was appointed superintend- 
ent of the company’s Greenville, Pa., 
plant. 


Walter T. McCoy, Jr. replaces the 
retired Eugene Bordinait as manager 
of R. C. Mahon Co.’s New York City 


industrial sales organization. 


Donald C. Burnham has been named 
by the American Society of Mechani- 
cal Engineers to receive the Richards 
Memorial Award for achievement by 
a young mechanical engineer within 
20-25 years of graduation from col- 
lege. Burnham is vice president in 
charge of manufacturing for the 
Westinghouse Electric Corp., Pitts- 
burgh. He was formerly with the 
Oldsmobile Div. of General Motors. 


Dr. Carl Buck will coordinate the 
metallurgical and technical aspects 
of production and customer service 
activities related to steels for mis- 
siles and missile equipment in a new- 
ly organized section of United States 
Steel Corp., Chicago. 


Ralph M. Johnson has retired as di- 
rector of sales for Norton Co., 
Worcester and of Behr-Manning Co., 
Troy, N. Y., a Norton subsidiary. At 
Norton’s stockholder’s meeting 
George N. Jeppson was re-elected 
chairman of the board and Milton P. 
Higgins, president. Johnson was re- 
elected a director and vice president. 
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ANY Pipe Joint or Structural 
Angle Cut NOW Layed Out 
in Just MINUTES! 





,— 


Marks off easily 
and accurately 
any pipe joint. 


—~t —]} 





Eliminates all 
figuring of cut 
backs, and marks 
all around pipe. 


Saves man-hours, 
as well as 
oxygen and 
acetylene gas. 


Makes it easy to 
mark off end of 
lateral pipe. 


NO MISTAKES — NO TIME LOSS 


—fegardiess of the type or size of pipe 
joint to be welded. No more “cut and try” 
with a CONTOUR MARKER — it eliminates 
the need for calculation, and is available 
in 2 sizes for marking pipe and structurals 
of 1%” to 18” in cross section, and from 
16” to 48” diameter. Send for complete 
description. 


CONTOUR MARKER CORP. 


1843 E. Compton BI., Compton, Cal. 


Also Mfgrs. of Boyce Centering Heads, 
Radius Markers and Pipe Flange Aligners. 


THE CONTOUR MARKER 





WE'VE 
GOT 
NEWS ors 


see 
uS 
at booth 621 
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Edmund W. Dugan, business man- 
ager for Chemetron Corp.'s Girdler 
Catalysts operation in Louisville, has 
been appointed assistant director of 
the General Industrial Equipment and 
Components Div. of the Business and 
Defense Service Administration, U. 
S. Department of Commerce. He is 
on a six month assignment in Wash- 
ington. 


Dr. C. R. Castor is the new western 
sales engineer for the crystal prod- 
ucts and rare gases of Linde Co., New 
York City. He has recently been en- 
gaged in research work in welding, 
high current arcs, crystals and com- 
bustion. 


Albert P. Gagnebin has been elected 
a vice president, and Joseph M. 
Weldon an assistant vice president, 


| of the International Nickel Co., Inc., 


| New York City. Gagnebin is a me- 


| Weldon, 


chanical engineer, author of a book 
on the fundamentals of iron and steel 
castings and many technical papers. 
with the company since 
1927, is a member of the American 


| Society for Metals. 


Assistant to the president of Gulton 


| Industries Inc., Metuchen, N. J., is 


J. Paul Jordan. He was associated 
with General Electric Co. as a con- 


| sulting engineer. He has written sev- 


| eral papers, is owner of six patents, 


| and has taught electronic theory at 


Union College. 


The position of director of research 


| and development for Dravo Corp., 
| Pittsburgh, left open by the retire- 


ment of W. L. Newhall, has been 
filled by Robert Hughes. His assistant 
is Dr. John A. Anthes. 


Two appointments have been made 
by the Diamonite Products Mfg. Co., 
Shreve, Ohio, a division of United 
States Ceramic Tile Co. Edwin J. 
Rogers is the new general manager 
and R. C. Mulligan the new sales 
manager. 


Honorary membership to the Ameri- | 
| can Society of Mechanical Engineers | 


| has been awarded four men. John 


Blizard, Foster Wheeler Corp., How- | 


ard Coonley, professional engineer; 


James Gleason, Gleason Works; and | 


Ernest L. Robinson, formerly of Gen- 
eral Electric Co., received the Soci- 
ety’s honor. 


When You Weld Cast Iron 
Select the Correct 


CAST IRON WELDING RODS 


OR ELECTRODES 


FUSE-WELL No. 11, Square—Gray Cast 
lron Welding Rod for Acetylene use in 
filling or building up new or worn 
castings producing machineable welds. | 


FUSE-WELL No. 12, Round—Has the 
same uses and analytical ingredients 
as Fuse-Well No. 11. 


FUSE-WELL No. 14, Moly—An Iron | 
Base Rod with alloys added for finer | 
grain structure and greater strength. 


PUSE-WELL NO.22 


FUSE-WELL No. 22, Electrode — Light 
coated Rod to be used for AC or DC 
welding in the fabricating and repair- 
ing of cast iron castings. 


THE CHICAGO HARDWARE FOUNDRY CO 
w i Rod Divisior 


ORTH CHICAGO, ILLINOIS 








EISLER VERTICAL TYPE PRESS WELDERS 


We also make a complete line of Spot and 
Wire Butt Welders. 


Write for Cat. No. 93-57 
EISLER VERTICAL PRESS TYPE SPOT WELDER 2 ond 3 KVA 


SIZES 2,3. and S KVA 


| Pe SIZES 2 and 3 KVA 


SIZ#S band 2 KVA 


at the | 


| H. E. Robison has been elected presi- 


AWS convention | dent and treasurer of Wheel Trueing | 


GENERAL DYNAMICS CORPORATION 
Liquid Carbonic Division 
135 South LaSalle Street * Chicago 3, Illinois 
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Tool Co., Detroit. He succeeds H. B. 
Wallace, founder and president of 
the company since its inception in 
1910, who is now chairman of the 


board. 


EISLER 
ENGINEERING CO., INC. 


Charles Eisler Jr., President 
749 So. 13th St., Newark 3, N. J. 





up to 2200 F. 


CLEMENTS 


MODEL K 


BLOWTORCH 


Here’s a big, efficient 
blowtorch for all kinds of 
heat treating and produc 
tion processes —yet it is 
completely and easily 
portable. Operates eco 
nomically on either natu- 
yal or manufactured gas. Produces heat 
“up to 2200° F. in seconds! 1/3 h. p., 
Universal Motor. Sealed, precision ball 
bearings require no oiling. Equipped 
with metal stand, 8 ft. of gas hose and 
20 ft. of reinforced rubber covered 
Underwriters’ Approved cord with plug 


ask for BULLETIN 
CLEMENTS MFG. CO. 
6645 S$. Narragansett Ave., Chicago 38, Ill. 


SINCE 1910 
INDUSTRIAL PRODUCTS DIVISION 





Get the exact current for 
quality welding! 
use tHe IONG-TEST 


AC-DC AMMETER 
Don’t assume your welders are using the 
right amperage. Be certain by controlling 
welding quality with the Columbia Tong Test 
AC-DC Ammeter, the only clamp-type instru- 
ment that measures both alternating and 
direct current. Snap tongs around the elec- 
trode cable for instant readings. Available 
in five types with interchangeable ranges up 
to 1000 amperes. Impossible to read wrong 
scale. No coils or wires to burn out —no 
electrical connections needed. 


Write for 
illustrated 
8-page + 
Catalog 2 
WE-400 a 


COLUMBIA ELECTRIC MFG. CO. 


4851 Hamilton Avenve* Cleveland 14,Ohio 


| Jr., representative for 


| tectic 


| died 


St. John X-Ray Laboratory, Califon, 
N. J., has appointed C. F. Safford, 
film badge | 


service in Michigan, Ohio and west- 


| ern Pennsylvania. 


Died . 
Merrill “Ken” 


Good died suddenly 


| January 25, after suffering a heart 
attack. He was 47. Mr. 


Good was 
manager of electrode sales for Hobart 
Bros. Co., Troy, O. He was a member 
of the American Welding Society. 


Paul Klain, 49, a group leader in 
the Metallurgical Laboratory of the 
Dow Chemical Co., Midland, Mich., 
and an authority on the welding of 
magnesium and its alloys, ‘e¢ 
March 3 in the Cedars of Le!ianon 
Hospital, Los Angeles. Death 
attributed to a heart attack. Vir. 
Klain authored many technical pay rs 
and was holder of three patents it 
the field of magnesium welding. | 
was a member of AWS and ASM. 


Raymond F. Sherwin, 60, manager 
of the Welding Rod Division of Chi- 
cago Hardware Foundry Co., North 
Chicago, IIl., died March 9 in Vic- 
tory Memorial Hospital, Waukegan, 
Ill. Mr. Sherwin was a member of the 
company’s board of directors. He was 
considered an expert on the welding 
of castiron, and 
American Welding Society's commit- 
tee on joining iron castings. Mr. 
Sherwin developed a new type cast- 
iron copper-nickel rod while with the 
company. He is survived by a son 
and brother. 

The executive vice president of Eu- 
Welding 

Alloys Corp., 

Flushing, N. Y., 

W. Sigmund, 

February 

8. Mr. Sigmund 

had been with 

the company for 

the past 17 years. 


|He used his 


knowledge of in- 

ternational bank- 

ing and finance 

while working with the world-wide 
operations of the company. 


Vern V. Miller, 71, died in Pompano 
Beach, Fla., March 16, after a brief 
illness. Mr. Miller was one of the 
Midwest’s pioneer distributors of arc 
welding equipment. He was a Hobart 
distributor in Milwaukee for nearly 
30 years, and retired to Florida five 
years ago. Surviving is the widow, a 
son, Vern, president of H. K. Miller 


Inc., Chicago, and a brother, Harry. 


belonged to the | 


me 
Marable er 
| ‘truly RE REVERSIBLE 


Welder’s 
Glove 


NO exposed seams 
on EITHER SIDE! 


FRONT 
end BACK 

LOOK 
ALIKE 


PACKED 
SINGLY 


Buy 3 instead of 
a _. Can ovt- 
last 2 or 3 pairs. 


{t took 8 long years 
to design and perfect 
this truly interchange- 
able glove. Finest quality 
HORSEHIDE full fleece lined. 
Ask your dealer or write us. 
SO DIFFERENT it's PATENTED! 
(U.S. patent No. 2,617,109) 


16 PAGE 
A i) 
IN NGE co 


CATALOG 
860 W. Weed St., 


Complete line of 
work gloves, 
CHICAGO 22, lit. 
SEE OUR AD IN WELDING DIRECTORY 


welding gloves 
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and safety clothing. 








Remove Welding Fumes 
at the Source... 
with RUEMELIN 

FUME COLLECTOR 


Welding shops equipped with Ruemelin 
Fume Collectors are assured of a clean shop 
atmosphere. Noxious fumes, heat and 
smoke are eliminated AT THEIR SOURCE. 
Improves working conditions . . . lessens 
fatigue .. . paves the way for increased 
plant production. Especially helpful in 
winter months when windows and doors 
are closed. 


Note the new spring-loaded counterbalance 
mechanism which makes Fume Collectors 
much easier to handle. 


WRITE FOR DETAILED INFORMATION 


RUEMELIN MFG. CO 


3880 N. PALMER STREET * MILWAUKEE 12, WIS., U.S. 
Mfrs. & Engineers * Sand Blast & Dust Collecting Equip 
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book reviews 


Industrial mathematies 


MATHEMATICS FoR INpusTRY. By S. E. 
Rusinoff. Published by American 
Technical Society, Chicago, 1958. 
Cloth, 54 by 8% in., 565 pages. 
Price, $6.25. 

“Mathematics for Industry,” is 
written to refresh the reader, or in- 
troduce him to mathematics he needs 
in the shop. 

The book begins with a review of 
arithmetic, and follows through with 
algebra, geometry, trigonometry and 
logarithms. There are also chapters 
treating special subjects, such as the 
mathematics of screw threads, gears, 
engineering computations and the use 
of ‘graphs to solve engineering prob- 
lems. 

Rusinoff, a practical engineer and 
teacher, has called upon his shop ex- 
perience to introduce principles hav- 
ing ultimate application in practical 
shop problems. Each principle is 
developed step-by-step, and each prob- 
lem selected because of its practica- 
bility. 

The clear, concise manner in which 
the book is written makes it helpful 
to anyone in the shop. However, it 
would have been more useful from a 
welding standpoint had the the author 





This Training 

makes the difference 
in PROFITS... 

in JOB SECURITY 


The only 

HOME STUDY 
course prepared 
and administered 
for Ambitious Operators 


Welding Supervisors 
Drafting Office Men 


Engineers 


x lt", packed with 
how na | gold embossed 


bin 


‘Welding Fundamental evineipies and Prac- 
tices'' provides MANAGEMENT with a 
proven method of training personnel to spe- 
cify, supervise and inspect welding. MEN— 
you take this training in your own home at 
hours you, yourself, set. On successful com- 
pletion you are awarded a handsome en- 
grossed certificate 


Write tor more intormation 


—_ National Technical 


CUS Training Services 


LICENSE BY THE STATE OP NEW YORK 


260 Delaware Avenue, Buffalo 2, New York 
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devoted as much attention to the 
strength of welds, as he did to the 
strength of rivets. 

The appendix, with its many use- 
ful tables including natural trigono- 
metric functions and logarithms of 
numbers, adds to the book’s value. 


Ultrasonic welding 


ULtrasonic WELDING OF STRUCTURAL 
AtuminuM ALLoys. By J. B. Jones 
and E. E. Weismantel. Published by 
Office of Technical Services, U. S. 
Department of Commerce, vig | 
ton, 1957. Paper, 8 by 10% in., 
pages. Price, $2.25. 

This book is a report on research 
work undertaken by Aeroprojects Inc. 
for the Bureau of Aeronautics, U. S. 
Navy. 

The report is divided into six chap- 
ters which include some background 
of ultrasonic welding, development of 
ultrasonic welding equipment, equip- 
ment development evaluation, ultra- 
sonic room temperature welding of 
2024 and 7075 aluminum alloys and 
ultrasonic elevated temperature weld- 
ing. 

Continuous seam type welding of 
structural aluminum alloys is dis- 
cussed in the latter chapter. It is 
pointed out that surface cleaning is 
less critical prior to seam welding 
than it is prior to aircraft quality 
resistance spot welding. The chapter 
also states that when welding aircraft 
structural aluminum alloys the heat- 
ing of parts below critical levels was 


found to be helpful. 


Building construction 


FIELD INSPECTION OF BUILDING Con- 
STRUCTION. By Thomas H. McKaig. 
Published by F. W. Dodge Corp., New 
York City, 1958. Cloth, 6 by 9 in., 
337 pages. Price, $9.35. 

“Field Inspection of Building Con- 
struction,” is a must for contractors 
and field inspectors. It will also aid 
sub-contractors and fabricators en- 
gaged in construction activities. 

The book begins with a discussion 
of the inspector’s job, and then de- 
tails the preliminary, foundation, 
structural framing, intermediate and 
final stages of construction. 

The responsibility for such matters 
as quality of material, workmanship, 
coordination of work of different 
trades, scheduling, etc., are defined. 

While only three pages are devoted 
to the inspection of welding, as com- 
pared to over 60 on the inspection of 
concrete, the book still contains much 
useful information for the steel fab- 
ricator. 


‘Red Head’ 
WELDING 
CLAMPS 


DESIGNED FOR WELDING 


Red lead Welding Clam; 
ljesigned, fron | experience 
srovide long life 


1971 Clybourn Ave. * Chicago 14, Illinois 
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MORE THAN 400 DESIGNS for making up 
ornamental iron grille work, columns, rails 
A design for every style of architecture 
Complete range of sizes 


Send Today for FREE 


48 -Page Catalog 


TENN. FABRICATING CO. 
1294 Grimes St., 
Memphis 6, Tenn. 


Please send 48-page catalog: 
the onmneani lion Shop.” 
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SHOOT-A-LITE 
SAFETY GAS LITER 


The Practical 
Lighter for welding 
and cutting torches 


SAFE! SURE! 
STRONG! 


Ask your jobber or write us. 


SHOOT-A-LITE 
CORPORATION 


110 Washington St. @ Dept. WE 
New York 6, N. Y. 














Really FIVE 
TOOLS in ONE 


Yes, actually a 

BOYCE Centering 

Head replaces 

¢ The Protractor y 
d The Centerhead  & 
dv The Center Punch 

d The Level 

@ The Scale 


Determines 
Center Line at 
any Degree and 
Measures 
Degree of 
Declivity 
DIAL 
pag a ser Level 
Pocket size. 


Y type head accurately machined with tangents 
and tips for centering and aligning. Dial Set 
Level in graduations of 22 and 10 degree 
markings. Punch of Drill Rod with hardened 
point—insuring long service. Send for complete 
description. 


CONTOUR MARKER CORP. 


1843 E. Compton BI., Compton, Cal. 


Also Mfgs. of Contour Markers, Radius 
Markers and Pipe Flange Aligners. 


BOYCE CENTERING HEAD 
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Welding symbols 


WeLpiInc SymMBoLs. Published by 
American Welding Society, New 
York City, 1958. Paper, 6 by 9 in., 
88 pages. Price, $3. 

For the first time since 1946 the 
AWS welding symbols have been re- 
vised. New symbols have been de- 
veloped to keep pace with advancing 
welding technology. 

Use of the symbols has_ been 
simplified by showing the desired 
weld and the symbol that will result 
in its reproduction. This will elimi- 
nate most of the confusion. However, 
some additional clarification could be 
used in the case of welds which are 
backed up. 

One feature of the book is an 
alphabetical system for designating 
welding and cutting processes. An- 
other table is for identifying welding 
methods, such as automatic, manual, 
etc. 

In welding design, if the engineer- 
ing is to be done in the engineering 
department, the AWS welding sym- 
bols should be an essential part of 
the engineering library. 


Low alloy steels 


TENTATIVE SPECIFICATIONS FOR Low 
ALLoy STEELS. Published by Ameri- 
can Welding Society and American 
Society for Testing Materials, New 
York City, 1958. Paper, 6 by 9 in., 
16 pages. Price, $0.50. 

This specification, which is a re- 
vision of the 1954 edition, covers 
E70XX, E80XX, E9OXX, ELOOXX, 
EL1OXX and E120XX series of low 
alloy steel arc welding electrodes. 
The principle change on this stand- 
ard from the previous edition is the 
inclusion of EXX18-X iron powder 
low-hydrogen type electrode. 

Tabular information in the speci- 
fication gives data on electrode spe- 
cifications, chemical requirements, 
minimum tensile strength, ductility 
requirements, standard lengths and 
sizes and a summary of mechanical 
tests. Preheat interpass, stress relief 
temperatures and the requirements 
for preparation of fillet weld test 
assemblies are included. 








Welding Curtains & Gloves 


Pants, Aprons, 
Cape Sleeves, 
and Chaps 
for Weldors 


* Chromed 
tanned Cowhide 
* Soft and 
pliable 
* Full cut 


26 Inch Coat 


* Double stitched 


* Maximum comfort, 
wear and safety 


[ 


ao 


No. 602 Cape Sleeve 
No. 606 Pants 


* Riveted at 
stress points 


* Packed in 


No. 627 Cape 
Poly Bags 


and Bib with Collar 
Write for descriptive literature 
and price information 


PN SN ly Veal il, iciotes 


1516 Collowhill St. — Philadelphia 30, Po 
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FLUXES “= AYLEN 


SODERING 
BRAZING & WELDING <> 


LB ALLEN CO INC Chicege 3) I) 


9814 Berenice, Sehilier Park, 111. 
(in metropolitan Chicago area) 











Alitime Cilia bia e 
to Break a 


LB 


RO snl 


TIP CLEANER 


The exclusive, non-breakable ad 
vantage of THERMO TIP cleane 
didn’t just happen—No Sir. Thi 
feature resulted after 10 years re 
search, and experience. That’s why 
we say no other type or make ca 
match a2 THERMO, and the bes 
way to prove that statement is t 
send for a FREE THERMO Spira 
Tip Cleaner and put it to eve 
test—as to its cleaning efficienc 
and long lasting performances. Yes 
just TRY to break it—then you’! 
know why— 


All progressive Welding Supply 
dealers Recommend 


THERMO TIP CLEANERS 
THERMACOTE COMPANY 


108 S. Delacey Ave., PASADENA, CALIFORNI 
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CLASSIFIED THE WELDING SHOPPER ADVERTISING 


EMPLOYMENT e BUSINESS e 











OPPORTUNITIES 


e EQUIPMENT—USED and RESALE 











POSITION WANTED 


HELP WANTED 


SCHOOL 





Plant Manager or Superintendent: 
Background as Welding Engineer, Plant 

Manager, Superintendent in all types 
of welded fabric ation, including pressure 
vessels, cryogenic equipment, structural, 
nate and sheet metal. Age 41. 20 years 
experience. Strong on union negotiation. 
Proven ability in cost reduction. Write 
Box No. 444, c/o Welding Engineer, 5926 
Dempster St., Morton Grove, I 














HELP WANTED 








DISTRICT 
SALES REPRESENTATIVE 
FOR MIDWEST AREA 


By manufacturer of equipment and ac- 
cessories distributed thru Welding Equip- 
ment dealers. Should have background in 
the Welding or Metallurgical field with 
experience in working with Welding deal- 
ers and their salesmen. Salary, commis- 
sion, traveling expenses and profit shar- 
ing plan. Excellent opportunity for the 
right man under 45 and willing to travel. 
Send brief outline of experience, reference 
and present earnings. Write 


Box No. 445, c/o Welding Engineer, 
5826 Dempster Street, Morton Grove, Ill. 


WELDING ENGINEER 


Development of methods for welding, brazing 
and other similar methods of joining NEW 
AND DIFFERENT materials to themselves and 
to each other 

Development of techniques for fabrication of 
SPECIAL AND UNUSUAL materials 

B.S. in Welding Engineering; Mechanical, 
Metallurgical Engineering, or Metallurgy with 
interest in welding and I-5 years experience 

Employee benefits, educational assistance, 
family relocation expenses. Homes and apart- 
ments in a variety of settings. Excellent school 
systems 


Send resumé or letter of interest to 











WELDING 
ENGINEER 


Welding section of Manufac- 
turing Research and Process 
Department has excellent op- 
portunity for college graduate 
with B in engineerin or 
science plus 3 years experience 
in welding. The applicant 
selected will conduct research 
and development programs in 
welding. Also act as consultant 
to engineering and apply weld- 
ing processes for production. 
Experience in aircraft manu- 
facturing preferred. Salary 
commensurate with = pene 
and ability to work with high 
degree of independence. 


In addition to other advan- 
tages, Republic offers a com- 
prehensive benefit program 
among the finest in industry. 


Send resume to: 
Mr. William Walsh 
Employment Office 


SUE PUMLIE AVIATION 


Farmingdale, 
Long Island, N. Y. 








CENTRAL 


EQUIPMENT FOR SALE 








EMPLOYMENT OFFICE 


Technical Personnel 
UNION CARBIDE 


NUCLEAR COMPANY 
@ Division of 


UNION CARBIDE 
CORPORATION 


Post Office Box P, Ocak Ridge, Tennessee 


WELDING ENGINEER 


The Armour Research Foundation has an open- 
ing for an experienced welding engineer. 
Applicants should have several years of ex- 
perience in welding and brazing research 











RACO COMPOSITE TYPE A 
ELECTRODE E6011 


81 ROLLS #6 1/4 IN. 

10 ROLLS #4 3/16 IN. 

4 ROLLS #3 5/32 IN. 
Manufacturing changes in our fabrication 
procedures have made this type of elec- 


trode obsolete to us. Most of the electrode 
is in the original container. 


Make your offer to Attn. H. Jackson 


THOMPSON PIPE & STEEL COMPANY 
3001 Larimer St. Denver, Colorado 








with at least a B.S. degree in Welding or 
Metallurgy. 


The Foundation is located on the campus of 
the Illinois Institute of Technology and encour- 
graduate engineering study through its 

i program providing tuition free 
graduate study, in addition to offering com- 
petitive salaries and liberal benefits including 
relocation allowance and vacation 


Please send complete resume to: 


A. J. Paneral 


pNede} sd, | 


BENDING BLOCKS or 
WELDING PLATENS 





ARMOUR RESEARCH Foundation 
of Illinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 








ELDING ENGINEER—April, 1959 


IRON & SUPPLY CO. 
901 N. Delaware Ave, Phila 23 Pa 





“UPGRADE” YOUR WELDING OPERA- 

TORS. Send them to Hobart’s non-profit 
welding school. Gpociat ass training for 
code tests and all phases of welding, 
manual and aupomesrs. — boy — 
completely equipped school in ec - 
try. vow ,uithea. Write Hobart Welding 
School, Box U-492, Troy, Ohio. 











EQUIPMENT FOR SALE 





PwBeseveesses eee Fy 


: HEAVY DUTY TURNING ROLLS © 


8 for rotating pressure vessels, pipe and 
; erst bodies for welding | ' 


rons —y 
: MACHINE CO., ne N.Y. =s09 ! 


© ee ACOMPLETELINEo! WELDING POSITIONERS om 7 


METALLIZING WIRES 
METAL. SPRAYING 


a. pra—_Ro CORPORATION 


2795 East 88rd St.+ Cleveland, Ohio LOngaere |-7168 











FOR SALE 
10,000#—5/16"' Type 307 AC/DC Welding Rod 
5,000#—3/32"" 1/8" x 36° Type 347 Wire 
5,000#—3/32", 5/32", 3/16", 1/4 x 36" 

Low-fuming Bronze. 
LESCO PRODUCTS COMPANY 
4205 Fullerton Ave. Detroit 38, Mich. 








CUTTING MACHINES, AIRCO Como & Redia- 
NATIONAL No 
M WE ressive is r New. 
SPOT WELDER, National, 40 KV sed. 
CUTTING TORCHES. Used, “eveld, Airco, 


Harris. 
WELDING TORCHES, New, R 
BRONZE—STAINLESS—AMPCOT ODES. 


ELECTRODE HOLDERS. 
RALL SUPPLY CO. 51 E. 42nd St., N.Y.C. 17 











WELDING PLATENS 


J 


STAHL EQUIPMENT CO 
94 Weshingten St Breekiine 46, Mass 





“wit 


DIAL-A-CUT 


Prefected “Dial” calculator 5!/2 inches in 
diameter. Consisting of instant calculations 
of the cut back of miter, saddle and "y" 
cuts on pipe sizes 2 inch to 48 inch. De. 
signed to save both time and accuracy. 

Price $3.00 


R. E. McMillan 
P.O. Box 1532 
Savannah, Georgia 














free literature _.....use card on page 135 


51. MIDGET TORCH—Argopen Co. Flyer 
describes Argopen Model B, an inert gas 
air cooled torch for fine weldments on light 
gage metals. 

52. CORROSION PREVENTION—Metal- 
lizing Engineering Co., Inc. Bulletin 93XG 
details Metco Metallizing System of coating 
metals to protect them against oxidation. 
53. COMPOSITE CONSTRUCTION 
Nelson Stud Welding. The case for com- 
posite construction of buildings and bridges 
is presented in brochure. 

54. STEELMAKING—National Cylinder 
Gas Div. Use of oxygen in electric furnace 
steelmaking is described in information 
report 16, 

55. OXYACETYLENE EQUIPMENT 
Modern Engineering Co. Brochure pre- 
sents survey evaluating 50 design features 
found in oxyacetylene cutting and weld- 
ing equipment and industrial regulators. 
56. TITANIUM—Harvey Aluminum. Ma- 
chining: and joining and current and 
future applications for titanium are given 
in booklet. 

57. TIG TORCHES—Linde Co. Company's 
complete line of Tig torches is pictured, 
and specifications given in bulletin F-7979- 
D. 

58. CORROSION-RESISTANT ALLOY 
Haynes-Stellite Co. Bulletin F-30,107 gives 
latest technical data on Hastelloy-C. 

59. RADIOGRAPHIC CAMERA—Curtiss- 
Wright Corp. Radiographic puff camera for 
inspecting nuclear installations, ship holds, 
pipe lines, etc., is detailed in flyer. 

60. SPHERICAL CORNERS — Conner 
Steel Products. Spherical corners with 
tangent flange, for tables, cabinets, etc., are 
detailed in catalog 591. Includes specifica 
tions and diagrams. 

61. TEMPERATURE INDICATORS 
Tempil Corp. Catalog 589 describes com- 
pany’s various temperature indicators, tells 
what they can be used for, and gives their 
range. 

62. FLASH WELDER—Federal Machine 
& Welder Co. Bulletin PP-54 illustrates 
and describes resistance welding in all 
phases. 

63. E6011 ELECTRODE—Lincoln Electric 
Co. Fleetweld 180, an E6011 electrode 
for general maintenance welding is detailed 
in bulletin 7109.1. 

64. RESPIRATOR—Pulmosan Safety 
Equipment Corp. Illustrated brochure PSE 
802 details respirator with interchangeable 
filters. 

65. SURFACE CLAMP—Erico Products 
Inc. Vertical surface clamp S-2833 is sub 
ject of circular. Specifications and prices 
are included, 

66. COATED ABRASIVES 
dum Co. Buyer's Guide Form A _ 1506- 
1510 is a kit explaining how to specify and 
order coated abrasives. 

67. CRANES-—Harnischfeger Corp. Pam- 
phlet C-66 tells of P&H Trav-Lift cranes. 
Specifications and pictures are included. 
68. HYDRAULIC VALVES—Servocontrol 
of Oilgear Co, Booklet 36100 explains 
and illustrates electrohydraulic valves up 
to 3,000 psi 

69. ELECTRODES—Champion Rivet Co, 
Catalog 57A is a 40-page book describing 


132 


Carborun- 


completely the company’s full line of 
welding electrodes for all purposes. 
70. TUNGSTEN ELECTRODES—Tec 
Torch Co., Inc. Sheet 303 gives diameter, 
finish and type of all company tungsten 
electrodes, Prices are included. 

71. INDUCTION HEATER—Welductiox 
Corp. Technical bulletin details radio-fre 
quency industrial type electronic induction 
heater. Includes general 
specifications and pictures. 
72. STUD WELDING—KSM Products 
Inc, Booklet G-102 explains stud welding 
techniques and gives standard designs 
and specifications for studs, pins and pads. 
73. CONNECTIONS—Tweco Products Inc. 
Complete line of electrode holders, lugs, 
and other types of welding connections 
are pictured and described in catalog 11. 
74. POSITIONERS—Pandjiris Weldment 
Co. Catalog supplement 1257 P presents 
all features and complete specifications for 
standard welding positioners. 

75. FLUSH LOCKS—Beryllium Corp. 
Technical bulletin 40 gives properties and 
specifications of non-magnetic beryllium 
copper for aircraft industry. 

76. CERAMIC TOOLING—Duramic Prod 
ucts Inc. Hi-temp tooling selector chart 
for various ceramic materials is included 
in bulletin 115. 

77. BRONZE ELECTRODES—Ampco 
Metal Inc. Last 1958 issue of Ampco 
Welding News features bronze welding 
electrodes and the uses they can be put 
to. 

78. BRASS DICTIONARY—Anaconda Co. 
“Copper and copper alloy metalexicon,” 
is booklet defining such terms as flat wire, 
season cracking, dioxidized, etc. Booklet 
also discusses gas welding rods and weld- 
ing wires. 

79. WIRE CLOTH—International Nickel 
Co., Inc, “Which Inco nickel alloy can 
solve your wire cloth problem?” deals with 
cloth for filters, dipping 
support structures, etc. 
80. COPPER—Olin Mathieson Chemical 
Corp. Wrought copper and copper-base 
alloys that can be soldered, brazed and 
welded are detailed in brochure. 

81. HONEYCOMB SHEET—Wall Col- 
monoy Corp. Engineering data sheet 4-A 
discusses Nicrobraz brazing sheet for high 
temperature service 
tions. 

82. DATA REDUCTION —Epsco Inc. 
Brochure details line of automatic tele- 
metry data reduction systems. Booklet tells 
how individual systems can be integrated 
to produce FM, PAM, PDM and PCM 
data into magnetic tape format. 

83. CYLINDERS—Linde Co. How to 
eliminate demurrage and how to lease 
cylinders is told in folder F-8391A. 

84. GRINDING WHEELS — Thermacote 
Co. Improved and expanded catalog of 
grinding wheels and abrasives is available. 
85. CABLES—Okonite Co. Flexible cable 
cords and portable cables are described in 
booklet 1108, a 64-page manual completely 
covering company’s line. 

86. CONNECTORS—F. M. Anthony Co. 
Insul-Lock electrical connectors and in- 
stallation tools are illustrated and de- 


description, 


baskets, core 


honeycomb applica- 


scribed in pamphlet. 

87. SAFETY OF SOLVENTS—Du Pont 
Co, A new approach to evaluating relative 
safety of solvents used in “cold cleaning” 
of metal parts is contained in technical 
report A-7780. 

88. WELDING CABLE—Phelps Dodge 
Corp. Company's neoprene arc welding 
cable is compared to rubber cables on 
chart. 

89. WELDING MANIPULATORS—Lewis 
Welding & Engineering Corp. The func- 
tional line of automatic welding head 
manipulators is explained in brochure 
7703-LWE. 

90. CAST IRON—Handy & Harman. Cast 
iron brazing notes are included in Brazing 
News No. 80. 

91. ELECTRODES — Industrial Overlay 
Metals Inc. Prices, container size and elec- 
trode size of Bergstrom Free-Flowing 
Electrodes are given in flyer. 

92. RESISTANCE TESTER-—J. W. Dice 
Co. Microhm Meter Model 151-S for meas- 
uring surface resistance of metals prior to 
welding is described in bulletin 3052. 

93. ULTRASONIC GRINDER — Sheffield 
Corp. Sheet describes bench-type ultra- 
sonic surface grinding and plunge cutting 
tool for hard and brittle materials. 

94. PLASTIC WELDING—American 
Agile Corp. Thermoplastic, corrosion-proof 
ventilating and exhaust systems are ex- 
plained in booklet No. 4. 

95. SURFACE EQUIPMENT—Challenge 
Machinery Co. Catalog 839 gives prices 
and describes line of angle plates, weld- 
ing tables, layout plates, etc. 

96. RESISTANCE WELDERS—AlIphil 
Spot Welder Mfg, Corp. Company has 
standard specifications chart on its line of 
resistance welders designed for sheet 
metal, wrought iron and tubing industries. 
97. CONNECTIONS PACKAGE—Burdett 
Oxygen Co. New packaging system for 
Gateway conrections is explained in 
circular, 

98. METAL MELTING—General Electric 
Co. Bulletin GEA-6113A tells how to 
select cast-in immersion heaters, controls 
and melting pots for soft-metal melting 
applications. 

99, GERMANIUM —Sylvania Electric 
Products Inc. Report describes physical 
characteristics and purity standards of 
germanium and germanium dioxide used 
in manufacturing semiconductor devices. 
100. ENVIRONMENTAL TESTING— 
Philips Electronics Inc. “Low temperature 
production and control in environmental 
testing and application facilities,” covers 
heat transfer systems, cold gas transport- 
ing and applications of Norelco cold cir- 
culating gas refrigerator. 

101. WELDING GUIDE — Arcos Corp 
“Welding guide and catalog,” is designed 
to aid weldor in electrode and rod selec 
tion. 

102. RESISTANCE WELDING — Resist 
ance Welding Alloy Association. Leafle 
covers money-saving advantages of resist 
ance welding in production. 

103. SEAMERS — Pandjiris Weldmen 
Co. Catalog 5158 details and pictures com 
pany’s internal and external seamers. 
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NOW—find the 


answers to your 
WELDING 


PROBLEMS 
faster! 


Here, complete in one 
volume, are all weldi 
fundamentals an 
practical 


worki 
techn ues — arranged 
alphabetically for 
speedy reference. 


WELDING 
ENCYCLOPEDIA 


Edited by T. B. Jefferson, Editor and Pub- 
lisher, Welding Engineer. 13th Ed., 1008 
pp.. over 1400 illus., $7.50. 


The working guide for all welding appli- 
cations in all industries is a must for engi- 
neers, designers, supervisors, foremen, and 
weldors. Over 2000 subjects—in alphabeti- 
cal order and cross reference throughout— 
put the facts you want at your fingertips. It 
covers all phases of welding, cutting, flame 
treating, etc., as 
well as problems 
of production, re- 
pair, and mainte- 
nance. Handy 
tables and charts 

. dictionary of 
trade names... 
buyers’ manual— 
all go to make 
this a vital guide 
wherever welding 
is used. 





MORE 
THAN 
2000 
SUBJECTS 


INCLUDING— 


arc welding 

gas welding 

cast iron 

flame cutting 

flame hardening 

heat treatment 

inert gas shielding 

oxyacetylene 

pipe welding 

resistance welding 

Cash with order submerged arc welding 
training weldors 

WE welding cleaning 


welding symbols 
pay postage 











THE WELDING ENCYCLOPEDIA 
| P.O. Box 28, Merton Grove, Ill. 
Please send pies of the [3th 


OEE 
Edition of The Welding Encyclopedia. | enclose 
© check () money order Ooms, 











| 








133 





Literature offered in ads 


125. Air Reduction Sales Co.—Write for fur 
ther information on the “Dip Transfer 
CO: Process” and a 24 page catalog, “Air- 
comatic COs Welding.” 


213. Aljay Mfg. Co.—Descriptive literature 
and prices on weldors clothing available 


126. Alloy Rods Co.—-Bulletin HS-102 on 
the “Wear-O-Matic” process is available 


127. All-State Welding Alloys Co., Inc. 
Instruction manual available and name 
and address of nearest distributor. 


128. Aluminum Co. of America—Booklets 
and films that show how easy it is to weld, 
braze and solder alumium are available 


129. Alva Allen Industries—Write for cata 
log giving complete information, specifica- 
tions and prices on Allen’s heavy duty 
punch presses. 


130. American Pullman Co., Inc.—Catalog 
on metalworking ideas and 16 m. m 
sound film available. 


131. Anti-Borax Compound Co.—Descrip 
tive booklet and sample of the new 
“Royal” hardening powder available 


132. Fred C. Archer, Inc.—Further infor 
mation available on “Blueweld Stabilizer.” 


133. Argopen Co.—Write for further infor 
mation on the miniature inert-arc welding 
torch. 


134. Aro Spot Welder Div.—lIllustrated lit- 
erature on spot welders for every job 


135. ASEA_ Electric Co.—Brochure on 
“Type SVU Aseavets” automatic flash 
welding machine available 


136. Atlantic Abrasive Corp.—Grinding 
wheel catalog available to help you in any 
type of metal removal or smoothing prob 
lems. 


137. Atlas Welding Accessories Inc.—Write 
for data on the 33 models of Atlas “Wide 
Blade” chipping tools. 


138. Bay State Abrasive Products Co.—Fur- 
ther information available on the new 
“Bayflex” double-duty grinding and fin 
ishing wheels. 


139. Becker Brothers Carbon Co.—Catalog 
giving complete specifications and scaled 
drawings of carbon welder brushes 


140. Cambridge Co.—Bulletin CS19 avail 
able, “The Liqua-Guard System for Stor- 
age of Liquefied Atmospheric Gases.” 


141. Cam-Lok Div.—Bulletin No. 301 on 
complete line of Receptacles and Plugs 
available. 


142. Carol Cable Co.—Information on 
Carol’s “Dynapower” welding cable 


143. Chicago Boiler Co.—Complete details 
on the “Red Head” welding clamp avail- 
able. 


144. Chicago Hardware Foundry Co.—In- 


formation on “Fuse-Well” cast-iron weld- 
ing rods and electrodes available. 
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145. Clements Mfg. Co.—Bulletins on 
“Clements Cadillac Model K Blowtorch” 
available. 


146. Columbia Electric Mfg. Co.—Illustrat- 
ed catalog on tong-test ac/dc ammeter. 


147. Contour Marker Corp.—Send for in- 
formation on laying out pipe joints and 
establishing and marking a point at any 
angle. 


148. Coyne Cylinder Co.—Write for details 
on Coyne’s acetylene cylinders. 


149. Dockson Corp.—Catalog on Dockson’s 
welding and cutting equipment and name 
of your nearest distributor. 


150. Drawalloy Corp.—Bulletin 355 DC 
provides complete information on every 
grade of Drawalloy wire. 


151. Duro Engineering Co.—Information on 
the standard holder and the “Durogon” 
holder. 


152. Eastman Kodak Co.—Write for further 
information on radiography, the protector 
of quality. 


153. Eisler Engineering Co., Inc.—Catalog 
93-57 on spot and wire butt welders and 
the vertical type press welder. 


155. Eutectic Welding Alloys Corp.—Name 
and address of your local Eutectic tech- 
nical representative to consult with you 
on your welding problems. 


156. Fenway Machine Co., Inc.—Write for 
an on the job demonstration of the “Fen- 
way Nibblers” for any cutting job. 


157. Fibre-Metal Products Co.—Catalog No. 
26 available on Fiberglas welding helmets. 


158. Frommelt Industries—Write for further 
information on protective garments, pro- 
tective curtains and porto-screen kits with 
“Ray-Foili.” 


159. General Cable Corp.—Full information 
available on the complete line of welding 
cables, copper or aluminum conductors, 
rubber and neoprene or Super Service 
jackets. 


160. H & M Pipe Beveling Machine Co.—- 
Illustrated catalog and specification sheets 
on the complete H & M line. 


161. Handy & Harman—Technical bulletins 
T-1 and T-2 give the general characteris- 
tics of silver brazing alloys plus the com- 
positions melt and flow points of 36 sep- 
arate alloys. 


162. Harnischfeger Corp.—Write for further 
information on the P & H combination 
AC-DC welders. 


163. Harris Calorific Co.—Further informa- 
tion on the Multi-Stage 77 gaugeless reg- 
ulator available. 


164, Haynes Stellite Co.—Write for “Haynes 
Alloys Hard-Facing Manual.” 


165. C. B. Herrick Mfg. Corp.—Write for 
new portfolio on Manipulators being built 
by Herrick. 


166. Hobart Brothers Co.—Complete details 
available on the new “Power Weld” and 
other Hobart welding machines. 


167. Hobart Brothers Co.—Further infor- 
mation available on the “Rocket 24” elec- 
trode, also catalog on welding accessories 
and arc welders. 


168. International Nickel Co.—lIllustrated 
folder, “Now You Can Weld Dissimilar 
Alloys” shows where and how Inco-Weld 
“A” Wire and Electrode cut costs, and 
join most weldable dissimilar alloys. 


169. Jackson Products—Write for further 
information on Jackson’s insulated arc 
welding electrode holder, ground clamps 
and welding helmets. 


170. Johns-Manville Corp. 
on J-M Asbestos cloth. 


Booklet TX-2A 


171. Lenco, Inc.—Additional information on 
“Hi-Amp” electrode holders available. 


172. Lincoln Electric Co.—Further informa- 
tion on Lincoln’s arc welding at work and 
how it is cutting costs for other manufac- 
turers. 


173. Linde Co.—Complete facts on the new 
portable, compact “Sigmette” torch. 


174. Linde Co.—Further information on 
“Oxweld” flux-coated bronze rod and 
name of your Linde distributor. 


175. Lummis Mfg. Co.—Catalog available 
on “Key-Bak’s.” 


176. Maitlen and Benson, Inc.—Information 
on “Wypo” cutting and welding tip clean- 
ers. 


177. P. R. Mallory & Co.—Send for the 
handy wall chart of “Do’s and Don'ts” for 
your shop. 


178. Merrill Brothers—Further information 
available on material handling devices. 


179. Messer Cutting Machines. Inc.—Infor- 
mation on how Messer Cutting Machines 
cut costs and improve efficiency by mak- 
ing possible automatic control in any oxy- 
gen cutting operation. 


180. Metal & Thermit Corp.—Stainless 
welding facts on 3 x 5 cards for easy ref- 
erence is available. 


181. Metalloy Products Co.—Testing sam- 
ples of “Galvalloy” available for your gal- 
vanizing job. 


182. Miller Electric Mfg. Co.—For more in- 
formation on Miller’s rectifiers, write for 
a copy of “A New Performance Record 
in Rectifiers.” 


183. National Carbide Co.—Information on 
calcium carbide and name of your local 
distributor. 


184. National Technical Training Servic 
More information available on the home 
study course “Welding Fundamental Prin 
ciples and Practices.” 


(Continued on page 136) 
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WELDING 
INFO-AIDS nes cu non car 


and Bulletins shown on preceding pages and 
for those featured in this month's ads as 
listed opposite and on following page 





Also information about 
NEW PRODUCTS described on pages 102 to 114 


Every month WELDING ENGINEER 
lists many new catalogs and bulletins 
available from manufacturers. All are 
yours for the asking. However, this 
service is valuable te you only if you 
use it. 


USE POSTPAID CARD > 


% For copies of any manufacturers NOT GOOD AFTER JULY 1, 1959 
bulletins described on these pages WELDING ENGINEER, P. O. Box 28, Morton Grove, Ill. 
circle the number of the items or Please send me without obligation further information about the following: 


: “ys . 1 2 3 4 S&S 6 7 8 9 10 19 12 13 14 «15 16 17 18 19 20 21 22 
card at right. Fill in your name, title, 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 
company and address. This has to be 51 52 53 54 SS 56 57 SB 59 60 61 62 63 64 65 66 67 68 69 70 71 72 
‘ 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 9% 97 
done only once on either post card. 101 102 103 104 105 106 107 108 109 110 111 192 113 114 115 116 117 198 119 120 127 122 
126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 
You need no postage. 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 
176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 
% For additional information on New 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 
: pera 3 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 

Products described in this issue, circle 


the numbers of the items that inter- 
est you. The New Products section 
begins on page 102. 














State. 














Se ee ~ 
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SUSssesuce 
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WARNING! 


Illegible or incomplete addresses 
may keep you from receiving the in- 
formation you desire. And remember, 
cards postmarked after the deadline 
date cannot be processed. 





BUSINESS REPLY CARD 


* Post card not valid after First Class Permit No. 32, Morton Grove, Ill. 
three (3) months. After that, 
write directly to the manufac- 
turer, describing fully the in- 
formation and/or literature 


wanted. 








Welding Info-Aids, 
Welding Engineer 
P.O. Box 28 
Morton Grove, Ill. 





Literature offered in ads 


185. National Welding Equipment Co.— 
Catalog No. 16 available on the triplex 
oxygen regulator for three hose flame cut- 
ting torches. 


186. Norris-Thermador Corp.—Further in- 
formation available on acetylene cylinders 


187. Norton Co.—Write for further infor- 
mation on Norton's abrasives. 


188. Page Steel & Wire Div.—Welding wire 
packaging chart, welding wire comparison 
chart, submerged arc and inert gas weld- 
ing wire folder and a gas welding rod 
booklet are available. 


189. Phelps Dodge Copper Products Corp. 
—Further information on Phelps Dodge 
“Habirprene” arc welding cable. 


190. Picker X-Ray Corp.—Information on 
new roving units for on the job isotope 
radiography. 


(Continued from page 134) 


191. Riegel Textile Corp.—Data available 
on Riegel weldor gloves. 


192. Ruemelin Mfg. Co.— Write for detailed 
information on the Ruemelin fume collec- 
tor. 


193. Shawinigan Products Corp.—Informa- 
tion on calcium carbide and name of your 
local distributor. 


194. Shoot-A-Lite Corp.—Literature on 
“Safety Gas Liter” for welding and cut- 
ting torches. 


195. Sight Feed Generator Co.—Write for 
complete information on the “Rexarc” 
automatic flux circulating unit. 


196. Singer Glove Mfg. Co.—Catalog avail- 
able on Singer’s welding gloves and safety 
clothing. 


197. A. O. Smith Corp.—Further informa- 
tion available on Smith’s comprehensive 
line of electrodes. 





BUSINESS REPLY CARD 


First Class Permit No. 32, Morton Grove, Ill. 
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P.O. Box 28 
Morton Grove, Ill. 





Name 
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City : ————————— le 














NOT GOOD AFTER JULY 1, 1959 
WELDING ENGINEER, P. O. Box 28, Morton Grove, Ill. 
Please send me without obligation further information about the following: 
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31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 


56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 6 97 


24 25 
49 50 
74 «75 
99 100 
105 106 107 108 109 110 117 112 113 114 115 116 117 118 119 120 121 122 123 124 125 
130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 
155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 
180 181 182 183 164 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 
230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 2446 247 248 249 250 
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198. Stoody Co.—Write for further infor 
mation on Stoody semi-automatic hard- 
facing. 


199. Stulz-Sickles Co.—Complete details on 
“Manganal” wedge bars and name of lo- 
cal distributor. 


200. Tec Torch Co., Inc.—Full information 
available on the “Visuweld” torch, the Tec 
spot gun and Tec spot control. 


201. Tempil Corp.—lInformation available 
on “Tempilstik” and sample of Tempil 
pellets. 


202. Tennessee Fabricating Co.—Write for 
catalog “Everything for the Ornamental 
Iron Shop.” 


203. Thermacote Co.—Information on Ther- 
mo Tip cleaners. 


204. Tuffaloy Dept., Air Reduction Sales 
Co.—Catalog and prices on Tuffaloy spot 
welding tips, tip holders and adapters. 


205. Tweco Products Co.—‘Twecolog” 
showing the complete line of Tweco acces- 
sories available. 


206. United Specialties Inc.—Information 
on “Weldreel” hose and cable reels. 


207. Vacuum Tube Products—Write for 
further information on resistance welding 
of light-gauge metals, with Vacuum Tube 
Products new mobile welder. 


208. Victor Equipment Co.—Information on 
semi-automatic wire and profitable dealer- 
ships open. 


209. Victer Equipment Co.—Descriptive 
bulletin 353 available on cutting machines. 


210. Westinghouse Electric Corp.—Informa- 
mation on the “Baltospot” portable x-ray 
equipment for good radiographs is avail- 
able. 


211. Westinghouse Electric Corp.—Write for 
more information on the “RCV” Welding 
Power source with built in Dynamic Re- 
actor. 


212. Worthington Corp.—More information 
available on Worthington’s positioning 
equipment. 





WARNING! 


Illegible or incomplete addresses 
may keep you from receiving the in- 
formation you desire. And remember, 
cards postmarked after the deadline 
date cannot be processed. 


* Post card not valid after 
three (3) months. After that, 
write directly to the manufac- 
turer, describing fully the in- 
formation and/or literature 


wanted. 





GIVES a quick, positive and portable ground connection. 


INCREASES machine and operator efficiency. 


ALLOWS proper placement of ground to eliminate arc blow. 
MAKES holders and cable run cooler, last longer. 
Only CUTS current consumption. Reduces power costs. 
Copper 
Hinge Pin 
Allows Both Jaws Ul 
To Carry . 


Current = 
TE Extended Li 
.) ‘ C = P 
ie mig C — Shoves 
: ; wz ee : on to Work 


Strong Spring 
Fully 
Insulated 


Made of 
98% 
Copper Alloy 
, = Exclusive 
Support Ring Ball-Point 


Stops —~ [Cable Connection. 


Cable Strand Cable : 
all onan TWECO GROUND CLAMPS cena obo 
MADE IN 200, 300 & 500 AMP SIZES , 


TWECO CABLE CONNECTORS 








TWECOTONG ELECTRODE HOLDERS 


—— WRITE FOR FREE 


—E TWECOLOG SHOWING 
=... THE COMPLETE LINE - 
EEE OF TWECO ACCESSORIES 




















MANUFACTURERS: ARC WELDING ELECTRODE 
HOLDERS, GROUND CLAMPS, CABLE CONNECTORS, 
we TWECO-LITE ALUMINUM WELDING CABLE 


PRODUCTS, INC. § ( 


P. O. BOX 666 © Factory: Boston at Mosley * Phone AMherst 5-1684 * Wichita 1, Kansas — 





New caustic evaporator demonstrates how well one filler wire 
...Inco-Weld “A” wire...joins most dissimilar alloys 


This new 3-cycle evaporator produces 
high-purity caustic—maintains purity 
with all-Nickel surfaces. It is fabri- 
cated of Nickel, Nickel-clad steel, and 
carbon steel. All welds joining dis- 
similar alloys are made with Inco- 
Weld* “A” Wire. 

Finished welds are sound, strong, 

ductile, and resistant to caustic cor- 
rosion. These superior welds are ob- 
tained with exceptionally high weld- 
ing speed by using Inco-Weld “A” 
Wire and the inert-gas welding 
process. 
Add these extras: (1) easily joins most 
combinations of dissimilar alloys, (2) 
no preheat necessary in most cases, 
(3) X-ray quality welds between 97 
per cent of all weldable dissimilar 
alloy combinations (examples listed in 
table below), (4) good impact proper- 
ties at sub-zero temperatures, (5) 
high stress-rupture properties at ele- 
vated temperatures, (6) Inco-Weld“‘A” 
Wire deposits can be age-hardened; 
important where super alloys are to 
be age-hardened after welding. 

Whether you specify Inco-Weld “A” 
Wire or Inco-Weld “A” Electrode (for 
field welding and hard-to-get-at 
joints) you can expect sound welds. 
Corrosion resistance in most cases 
equals or betters that of the joined 
metals. 

Illustrated folder — “Now You Can 

Weld Dissimilar Alloys,” shows where 

and how Inco-Weld “A” Wire and 

Electrode cut costs, join most weld- 

VAPOR BODY fo) 3 cyl able dissimilar alloys. Just write us 
exapareiamaat we } for your copy. 


*Trademark, The International Nickel Company, Inc 


304 to Mone! Alloy 
304 to Carbon Steel 

_ Carbon Steel to 

Monel Alloy 

~ Carbon Steel to 
Inconel Alloy 

| Nickel to SA-285 

Inconel Alloy to 


Hastelloy ’C” Alloy 
10% Ni-Clod Steel to 
* 30% Ni-Clad Steel 


Inconel Alloy to itself 


sold as Inco-Rod “A’”* — this electrode 
has been improved so that it gives still 
greater hot ductility — particularly in 
heavy sections. 

THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street wie, New York 5, N. Y. 


INCO WELDING PRODUCTS 


electrodes © wires °* fluxes 
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